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May Number 


In the May issue will begin a series 
f articles on engineering depart- 
ment practice by J. K. Olsen, based 
on his experience, including that 
gained in the position of chiet 
draftsman at Stewart-Warner. 

An article of unusual interest will 
» one on the use of X-ray analysis 
engineering design with specifi 
reference to the X-ray examinatio 
f grain structure. Written by H. R. 
Isenburger, it will explain the prin- 
ciples used rather than attempting a 

profound scientific thesis. 

“How to Specify Springs,” by 
R. L. Stoughton of the Lee Spring 
Company, and “Selection of Mate- 
rial for Jewel Bearings” by B. W. 
St. Clair, president of the Mann In- 
strument Company, will also appear 

May. The latter article, prepared 
especially for Product Engineering, 
summarizes the latest data of jewel 
bearing materials and gives ten typi- 
cal designs of usual forms of such 
bearings. 

Other articles in the May number 

lude the concluding installment of 

e series on “Stress Calculations 

r Thin Aluminum Alloy Sections,” 
which will relate to the calculation 

members in torsion, and also an- 

her installment of the articles on 
alignment charts by M. G. Van 
irhis. 


June Number 
special issue featuring electric 
ivdraulic drives and controls for 
inery, including engineering 


inctioning. 
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. ed monthly Price 35c. a copy Sub- 
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and typical designs, with com- 
explanation of the design and 
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Of Proved Value 


Propuct ENGINEERING 
NEW YORK 
We have the sheets covering clutch de- 
sign as taken from Product Engineering. 
The Johns-Manville Company also kindly 
sent us the reprint of a series of articles 
written by A. C. Rasmussen and which ap- 
peared in the 1931-1932 issues of Product 
Engineering. Several valuable suggestions 
were obtained from these articles and have 
been incorporated in the clutch we designed 
and built. Thanking you for your aid, 
we are, —A.C.K., Chief Engineer 
Lancaster, Ohio 


ND thus the published results of 

studies and research on the design 
of clutches for construction machinery 
developed by A. C. Rasmussen, chief en- 
gineer of Insley Manufacturing Com- 
pany, find their way into the design of 
oil field equipment, designed by A.C.K. 


All for an Ad 


Propuct ENGINEERING 
NEW YORK 

Inasmuch as you are not able to send us a 
copy of your November issue, as requested 
in my letter of January 16, can you send us 
a tear sheet or a photostat of the advertise- 
ment run by the Dumore Company? Thank 
you for your cooperation. —R.C.J. 


Boston, Mass. 


FE are all out of copies of the No- 
\ \ vember number. But anyone de- 
siring tear sheets is certainly welcome 


to them, be they editorial pages or 
advertising. 


Springs Wanted 
Propuct ENGINEERING 
NEW YORK 
We are contemplating the use of Belleville 
Springs but are unable to find any manu- 
facturers of such springs. W54ll you kindly 
advise us where such springs can be bought ? 


—E.A.W. 


Syracuse, N.Y. 


E have had a considerable number 
WV of inquiries on sources of supply 


for Belleville Springs, but up to the pres- 
ent time we have not been able to find 


any manufacturer who makes a specialty 


ot them. It there are any such manu- 
facturers, we like to know it. 


Federal Bronze Address 


Propuct ENGINEERING 
NEW YORK 


We would like to get in touch with the 
Federal Bronze Products Company, but are 


unable to locate their address. Their Mr. 
H. J. Shaffer had an article on page 457 
of your December number. —C.J.L. 

Columbus, Ohio 


HIS is one of many letters we re- 
ceived asking the same question. The 
Federal Bronze Products Company is a 
relatively new company, hence the diffi- 
culty of finding their address which is 


14-21 Newark Way, Maplewood, N. J. 


Engineers’ Licensing 
Propuct ENGINEERING 
NEW YORK 

Like many others, I am not a college man 
but have studied a good deal in books and 
have taken correspt mdence courses. I have 
worked as tool designer, product designer, 
chief tool designer, plant foreman, and for 
the past fourteen years as supervisor in 
charge of a group of designers. 

What steps should I take and just how 
far will this so-called “grandfather” claus 
go in securing for me the required licens« 
for professional engineer ? Re 


Milwaukee, I is 


ANY engineers in different states 

are facing this same question. 
Those desiring specific and authoritative 
information should write to the State 
Board of Education of their state. 


Automatic Machinery 
Propuct ENGINEERING 
NEW YORK 
Will you please send the writer the address 
of the Packer Machine Company whose pol- 
ishing machine was described in January 
Product Engineering? I would also appre- 
ciate any data you may have on file as to 
where I can obtain a list of manufacturers 
who make automatic packaging machines. 
Do you publish a book on this type of ma- 
chine ? D:D:D. 
Tacoma, Washington 


HE address of the Packer Machine 
Company is Meriden, Conn. The 
Packaging Machinery Manufacturers In- 
stitute, 342 Madison Ave., New York. 
N. Y., will be glad to furnish a list of 
their membership which includes most of 
the manutacturers of such equipment. 
We know of no book dealing with the 
design of packaging machinery. Can any 


of our readers furnish it to us? 


The Clipper’s Complaint 
Propuct ENGINEERING 
NEW YORK 

I was very much put out when I came to 
clip my March number of Product Engi- 
neering when I found that I could not trim 


. | i " 
Intimate Correspondence eS 


the pages to 84x11 without cutting off some 
of the diagrams. Pages 94, 95, 101 and 102 
show what I mean. I wish you would avoid 
running the line drawings to the edge of th¢ 
page. Is it really necessary ? R.M.S 

Cleveland, Ohi 


E will try to avoid this in the 

future and confine our “bleeds” t 
pictures that are not essential to an u1 
derstanding of the text. 


Gear Pump Formula Wanted 


Propuct ENGINEERING 
NEW YORK 
We are interested in knowing whether o1 
not there is any standard formula by whi 
the displacement of a gear tooth in a gear 
type precision metering pump can be figured 
We would appreciate your advising us 
there is any place where this informati 
can be obtained. ck oi 
Philadelphia, P 


RANKLY, we do not know oft a1 
such formula or the method of mak 
ing such a calculation can be found 
Rt nite otesa we y 
Perhaps some readers can enlighten us. 


Propuct ENGINEERING 
NEW YORK 

I have recently finished reading the int 
mate correspondence column in the Mari 
issue of Product Engineering. One articl 
by the editor causes me to write this lette: 
to convey to you my most profound cor 
tempt for the stand taken on the questior 
of unionism. May I ask what right y 
have in stating that a Mr. F.M.Z. probabl 
did not have a union membership to hind 
him in his progress? As a fair-minded mat 
I cannot tell you exactly what I think 
your staff in making out of a wonderful 
magazine, a hodge-podge for some wl 
think that they can create a hate for un: 
people or principles. Why don’t you sti 
to your Product Engineering and _ lea 
these problems to those who, at least, kn 
the situation better than you. 

My interest in the Product Enginee 
magazine has been through all of the ye: 
of its publication, and I sincerely hope t! 

I will be able to continue to subscribe 
it; but not if the magazine is to be tur 
into something that it was never inten 
for. —R_] 

San Francisco, C 


R L. C. has given our terse st 
eiment an interpretation that was | 
in our mind when it was written. ! 
upon rereading it we feel that he is 
justified. We also agree that this 
ticular subject has no logical plac 
Product Engineering. 
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Expensive Uncertainties 


LETTER from an official of the trade 

association embracing the steel found- 
ers complains about the difficulty of filling 
rush orders for a quality product. Makers of 
steel castings have a hard technical problem 
to solve in meeting some specifications and 
they feel that they should have sufficient 
time in which to study out the best method 
of making a particular casting. Under the 
pressure of competition they are reluctant 
to be too insistent. They are more likely to 
accept the order and do the best they can 
within the time limit set. As a consequence 
quality may be lower than it would be under 
more favorable circumstances. 


This sort of handicap applies as much to 
many other parts and materials specified by 
the product engineer as it does to steel cast- 
ings. Who is at fault and what should be 
done about it? An answer to this question 
must be found because rush orders are going 
to become more and more unpopular with 
suppliers as business picks up. By the same 
token suppliers are going to make fewer such 
concessions when their order books are full. 


The two departments primarily concerned 
with parts and materials orders are generally 
the engineering and the purchasing depart- 
ments. Each of them should probably take 
some part of the blame but the chances are 
that the purchasing department is the lesser 


offender. Purchasing, after all, is more or 
less of a routine job after the engineering 
department has specified its needs, unless the 
purchasing agent takes too long in playing 
one supplier against another to get the best 
possible price. 


Engineering and design being classified 
in the field of professional rather than com- 
mercial activity, it is far easier for the en- 
gineer to take his time about making up his 
mind on just what he wants and presenting 
the usual alibis for his procrastination. Every 
production man and almost every purchasing 
agent can cite case after case where engineer- 
ing delays have put him in a hole. Hence the 
endless arguments between these department 
chiefs and the engineers. 


This editorial is a plea to product engineers 
to adopt a bit more of the practical attitude 
toward the specifying function, and to push 
their professional prerogatives into the back- 
ground. The other fellow likes to have time 
enough to do his part of the job as well as he 
knows how, even to be a bit professional 
about it. If the engineer will give him that 
chance the overall result will be a better prod- 
uct and more credit for the designer of the 
product. Unavoidable delays in setting speci- 
fications cause enough trouble in busy times. 
Why not take steps to cut out the avoidable 
ones? Such uncertainties are expensive. 
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U. A. WHITAKER 
Director of Development and Design 
The Hoover Company 











ExECuTIVE 


ADMINISTRATION 
(Chicago Office) 


chart or 
engineering department 
showing divisional and functional 


Fig. 2—Organization 
Hoover 
































































































































Fig. 1—Entrance to the relationship of research, design 
home of Hoover engineer- Bi and development for one product 
ing at North Canton, Ohio | 
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T MAY be difficult to understand how 130 men can be 
profitably emploved in the engineering department 
of The Hoover Company, which makes only one 
product and that of such apparent simplicity as an elec- 
tric vacuum cleaner. The explanation lies in the un- 
usual setup of the concern. 
and stockholders have 
almost exclusively only the one business interest, this 


The management, directors, 


being the manufacture of electric vacuum cleaners. In 
view of the non-diversity of its product the company 
has considered as wise insurance the maintenance of a 
large enough engineering department to place it ina 
predominant position in relation to the rest of the in 
dustry as to technical knowledge, patents and = other 
phases. This insurance offsets, to a large degree, the 
otherwise hazardous condition of depending entirely 
This 
large engineering staff is maintained in a modern build- 
ing of four stories having 60,000 sq.ft. floor space, 
adequately = equipped 
machinery. 


on one product for the success of the company. 


with modern apparatus and 


In general, the engineering department is functionally 
divided into three major divisions: one being the de 
sign, development and drafting section. This division 
makes all the contacts with other divisions of the 


le ComM- 
pany and with outside 


sources. The second division 1s 


the research and testing laboratories, including all re 
search developments, electrical motor design, fan and 
fan chamber design and testing necessarily carried out 
in a laboratory. 
includes 
ments, 


The third is the service division whic! 

stenographic, record and blueprint depart 
library and experimental construction shop. 
Approximately half the work of the engineering depart 
ment is related to engineering services which have to 
do with the routine maintenance of the quality of t! 
product. The remaining half is applied toward t! 
active development and preparation of new models ft 
production. It is the development of new models that 
will be discussed in this article. 


Inception of New Models 


New models have their inception, years before 
actual development starts, in the fundamental reseat 
carried on in the various departments of the reseat 
laboratories, and in the inventive activities of the de\ 
opment and design division. Ordinarily the prograin 
for new models is kept outlined about five vears in 
vance of production, the engineering department 


erally working on four or more new cleaner designs 
one time. The actual formation of the preliminary p! 
and proposal for a new model is generally initiated 
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Engineering Procedure 


When the continued success of a business depends wholly on one 


product, the importance of design overshadows all other factors. 


Here is told how the engineering department, with a staff of 130, 


keeps the Hoover vacuum sweeper in a position of leadership by the 


continuous development of advanced designs 


the development and design division. A rough specifi 
cation is prepared and the suggested new model is then 
proposed to the management through the vice-president 
in charge of engineering. These preliminary proposals 
for new models are usually several years ahead of pro- 
duction, although not always so. 

If the new proposal is accepted it is given a suitable 
position on the engineering department work program 
according to the urgency of completing the engineering 
work. If the particular model is desired at a certain 
date a schedule is set up for all the departments. 


Preliminary Development 


After the proposed new model has been accepted by 
the management the job is assigned to a staff engineer. 
He is responsible for the necessary coordination be- 
tween the patent, sales, purchasing, production, adver- 


tising, and art departments. This coordinator, or statf 


engineer, is one of a group of men who have been 
selected because they are familiar with all problems. 
When completed, the staff engineer 
sends the drawing to the cost depart- 
ment and cooperates with it to compile 
an official cost estimate. Mechanisms 
hat seem likely to raise patent ques- 
tions are taken up with that depart- 
ment at once. Considerable laboratory 
work also may be started at this time 
to discover design weaknesses. In 
Ss way, any mechanisms that do not 
function properly or are out of line 
either from the patent or the cost 
Viewpoint are changed at once, thus 
avoiding more costly changes later. 


+ 


\fter completion of the prelimi- 
nary work, the job is turned over to 
ths design room, where it is divided 
greatest convenience and assigned 
to various engineers all under the 
supervision of the chief designer. 
\ ‘essary contact between these de- 
siners and other sections of the en- 
gi eering department, or with outside 
so irces, is made through the staff 
er ineer, who procures all informa- 
i 1 and the answers to any questions 
may arise. As the design pro- 
gt sses, preliminary models of va- 


Mas mechanism and parts that are 


new to the particular model are made. Tests are 
started in laboratories and field to obtain early informa- 
tion on such parts before more complete tests on the 
later models are made. 


Working Model 


\s soon as layouts covering the major portion of the 
machine are finished, a complete working model and 
possibly several laboratory models are built from the 
design layouts. These models are necessarily crude as 
the design layouts are not completely dimensioned. 
However, the laboratory models serve for a large part 
of the tests that must be made and the complete work 
ing model is made sufficiently correct to serve for an 
appearance study. 

\ttention is given to the appearance, both of the 
machine as a whole and of its individual parts. To 
assist in the appearance details, the services of an out 
standing industrial designer are retained. \ll parts 
having to do with the final appearance are submitted for 


Fig. 3—A staff engineer acts as coordinator between patent, 
sales, purchasing, production, advertising, and art departments 
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his criticisms or suggestions and the entire general ap 
pearance of the machine is then worked out from is 
proposals, 

Upon its completion the first functional model is sub 
mitted to the management. At this time the general 
functional characteristics of the machine have already 
been established as have been the proposed production 
schedule and the estimated production cost. After the 
model has been presented for approval it is usually 
necessary to make certain changes to conform with the 
policy the management wishes to follow in its merchan- 
dising plans. The sales department is also contacted 
for its reaction and to uncover any possible weakness 
from the viewpoint of merchandising and demonstrat- 
ing. It is also necessary to determine any demonstra- 
tion equipment or special devices needed by the sales- 
men or demonstrators in the various stores. 

The necessary revisions recommended as a result of 
these several conferences are made and the layouts are 
then turned over to the drafting room to prepare the 
necessary production drawings. When these drawings 
are completed, the cost department gives a more refined 
estate, the patent department gives final approval, 
and the experimental shop build models accordingly. 


g 

rom the time production drawings are started, close 
cooperation is maintained between the engineering de- 
partment and the production department and with out- 
side suppliers. Some of the parts are actually developed 
to a production basis in the engineering department 
before being turned over to the production department. 


Final drawings are also given to the purchasing de- 
partment as soon as they are completed so that prelim- 
Mary quotations on such parts as must be purchased 
trom outside suppliers can be obtained as soon as pos 
sible. At this time the engineering department under- 
takes the development of an approved source of supply 
on such parts that require high quality. workmanship 
and careful control. The engineering department re- 
quires possible suppliers to submit samples, and neces 
sary tests are made and specifications established. An 

‘tis made to obtain at least two approved sources 
On each part so 


; | that the purchasing department has 
some discretion when placing orders. 


Control test procedure is set up on all important parts 


or material and the sources of supply are informe 


about the tests to which their material wil 
\n extended period of tests and changes are often re 


lL be subjects 


quired before the materials are finally improved to tl 
point where they meet the specifications and are a 
ceptable. By this system much trouble in the held 
avoided. 


T esting of Final Models 


In addition to all the preliminary or partial models 
ten complete machines are usually built in the exper 
mental shop in exact accordance with the detailed dray 


le on these machines for get 


ings. Field tests are ma 
eral efficiency, noise, durability, and other qualities. -\ll 
the tests to which the machines and their component 
parts are subjected are too numerous to be outlined 
this article. Some of the more important are cleaning 
effectiveness under laboratory and home = conditions 
numerous abuse and breakdown tests; motor efficienc 
temperature, and lift tests; belt, bearings, and carb 
brush life; aging qualities and resistance of all rubber 





Fig. 6 (Left) — Here 
test models are given 
accelerated service 
tests equivalent to 10 
or 15 years of home 
use and break-down 
tests are conducted on 
all accessories 


Fig. 7 (Right) — The 
sound room has 9-in. 
concrete walls and is 
mounted on coiled 
springs, isolating it 
from the rest of the 
building 
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Fig. 4 (Left)—Tests 
to determine motor 
characteristics such as 
temperature rise, 
power consumption and 
carbon brush life are 
made in a_ separate 
electrical engineering 
laboratory 


Fig. 5 (Right)—After 
the preliminary and 
partial models, _ ten 
complete cleaners are 
built exactly to specif- 
cations in the experi- 
mental shop 








parts to light; twisting, abrasion, and flexing tests on 
the electric cord: and the durability and electrical prop- 
erties of insulation and switches. 

\buse tests to which the machine and its component 
arts are subjected, have been established over a num- 

r of years and are designed to represent actual service 
‘conditions. The reliability of these accelerated abuse 
tests are then checked by a fleet of home service cleaners 
nd those maintained in various commercial establish- 
ments where they are subjected to severe service. These 
est models are given as much use in a vear as an aver- 
ve cleaner gets 1n ten to fifteen years ina home. Many 

| the home service cleaners and all the cleaners placed 

commercial establishments are equipped with elec- 
rical timing devices to indicate the number of hours 

e machine has been in use. 

The cleaning effectiveness tests are conducted under 
exacting control. Relatively, these are the most exten 
sive of any of the tests made. The company states in 
its advertising literature that its product collects more 
dirt per minute than any other cleaner. Therefore, the 
company goes to great expense to conduct such tests 







accurately and conclusively to the end that the product 








will meet the advertised claims of efficiency. Labora 
tory tests are made on company-owned rugs placed in 
various stores, theatres, and other public buildings in 
the community. Comparative tests under actual clean 
ing conditions are also made in private homes in the 
district. A total of about 30 runs are made to establish 
the cleaning effectiveness of any particular new model 

\ll motors are developed in the electrical laboratory 
and this department is held responsible for carrying out 
the necessary tests to determine motor characteristics, 
such as temperature rise, carbon brush, life, power con 
sumption, and others. 

\s noise is one of the most important factors to be 
contended with, a completely equipped sound research 
laboratory is maintained. A specially built sound room, 
isolated from the rest of the building, is submerged 
below the basement floor. This room is made of con 
crete with walls 9 in. thick. It weighs approximately 
50 tons, and is mounted on coil springs. Here the 
motors, fan, and fan chamber combinations, and agita 
tors are tested separately, necessary alterations being 
made to obtain the quietest arrangement. These ele 
ments are then tested, combined in the machine as it 1s 
to be built, and, if necessary, further modifications and 
refinements are made to get as quiet a machine as 
possible. 

One of the important functions of the engineering 
department arises from the service problems created }y 
the new model. One statf engineer gives his entire time 
to studving service problems and to transmitting the 
necessary information to the servic departments Ove! 


1 
} 
I 


the country. He also sees that proper consideration is 


given to the service problems in the design of thi 
machine. 

\nother factor that must be taken into consideration 
is the relation of the new design to foreign activities 
| 


Plants are maintained in Hanulton (Ontario), London, 


and Paris. .\ decision must be reached as to when the 
new model will be introduced into such countries, and, 
if so, what parts will be supplied from this country. 
The questions that arise in connection with foreign 
plants can only be appreciated by those who have had 


experience with such plants. 
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PRODUCT DEVELOPMENTS 














® Vodernized Gas 


Dispensing Pumps 


Style changes during the past two 
or three years are sharply contrasted 
in the old and new gasoline comput- 
ing pumps made by Erie Meter Sys- 
tems, Inc. As shown in the illustra- 
tion, decoration extensively used on 
the old model at the left has been 
stripped off. 
smoothed and corners rounded, giv- 
ing the new pump a more dignified 
severity, 

But in addition to bringing the 
appearance up to date, this redesign 
by Wilbur Henry Adams was re- 
sponsibile for important reductions 
in the cost of the case. 


Surfaces have been 


Only one 
die is needed for both the front and 
back. A standard round globe is 
used and the height is reduced. 


Last year’s model gasoline com- 
puting pump (below) with the 
new model shown next to it 


\Ithough the inside of the pump 
is essentially the same, the reduc- 
tion in the cost of the case made 
possible a stronger structure and a 
number of refinements in the pump 
mechanism without increasing the 
total cost of the pump. .\ heavier 
channel iron substructure is used. 
Units are arranged more compactly, 
bringing the dial down low. 
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® Truck Bodies of 

’ bd v 

Stainless Steel 

Bakery products are being deli 
ered hot from the ovens to the 25 
stores of the Hanscom Baking Ci 
poration in New York City, in light 
weight, stainless insulate 
truck bodies designed and built by 
the Edward G. Budd Manufactur 


steel, 


Insulated bakery truck body 
built by Budd with stainless 
steel framing and_ sheathing. 
Capacity is approximately five 
tons and the bakery products 
are kept hot for delivery 





ing Company. Both the structural 
framing and sheathing are of stain- 
less steel. With the light weight 
thus attained, load capacity was in- 
creased to approximately five tons. 
As can be seen in the illustrat 
the exterior of the body is cot 
gated stainless steel. Color contrast 
is obtained by painting some of the 
match ( 
color of the cabin, and formed 


corrugations green to 
ters of stainless steel are atta 
to the corrugated surface. Int 
trim is plywood and the floor is «1k 
bolted to the floor beams. In 
tion in the walls keeps the pri 
hot until it is delivered to the 1 


stores. 








®? Pressure Circulation 
for Automobile Engines 


It is not often that engine or car 
esign is altered to increase the eff- 
iency of an accessory, but in one 
urrent design, modifications made 
to improve performance of automo- 
ile heaters also resulted in more 

efficient engine cooling as well. In 
this redesign, the conventional suc- 

on water pump, shown in Fig. 1, 
was replaced by the pressure Sys- 

m shown in Fig. 2. Thus, the 
water is pushed into the bottom of 
he evlinder block instead of being 
pulled from the top. 

This change not only gave a more 
positive flow of hot water to the 
heater system but also resulted in 
more efficient cooling. The conven- 
tional suction type water pump re- 

duces the pressure at the top of the 
evlinder block, thereby lowering the 
boiling point of the water in the cyl- 
inder head. Steam pockets form 
nd cause irregular flow when the 
water system is not completely filled. 
With the pressure pump system in- 
creased pressure is created in the 
head, thereby raising the boiling 
point and tending toward the elim- 
ination of steam p ickets. 


® Adjustable Speed for 
Bottle Blowing Machine 


In the accompanying picture is 
shown one of the latest machines 
built by Wm. J. Miller, Inc., for 
producing pressed glass tableware 

1 novelties, wide-mouthed bottles 
and jars, lantern globes, thin-blown 











By means of a Link-Belt variable-speed trans- 
mission, the Miller bottle blowing machine can 


be operated at the 


highest practical speed 





Fig. 1 (Above)— 
Conventional water 
pump installation 


Fig. 2 (Left)—Re- 
designed pump 1n- 
stallation forces 
water into cylinder 
block under positive 
pressure, resulting 
in improved cooling 
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tumblers, lamp-shades and similar 
shapes. This machine mounts 8 
blank and & blow moulds and 1s de- 
signed for operation with an auto 
matic teeder which feeds the mol- 
ten glass from the furnace to the 
machine. 

In such a machine, the maximum 
speed practical for the production of 
good ware is limited according to 
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the temperature of the glass being 
blown and the shape and thickness 
of the articie being made. To be 
able to always operate the machine 
at the highest practical speed, some 
form of variable speed control is 
in order that the speed 
can be adjusted to the highest speed 
that the 
mit. 


necessary 


particular conditions per- 
Change would not be 
practical as they would require stop 


eears 


ping the machine in order to make 
the desired speed change, thereby 


entailing a considerable production 
loss. Even then the best operating 
speed might not be obtainable 

In the machine illustrated here a 
Link-Belt variable-speed transmis- 
sion is used, as shown in the lower 
right-hand corner of the illustration. 
This permits continuous adjustment 
of speed to give a rate of produc- 
tion in the range of 15 to 36 pieces 
per min., without 
slowing 


requiring either 
down or stopping of the 


machine. 





® Lubricant Seals for 
kan Motors 


Oil leakage, one of the most ob 
jectionable heretofore 
found in fans, is prevented in Wag 
ner fans by a completely revised sys- 
tem of lubrication. 


weaknesses 


As shown in the 
accompanying diagram, slingers ma- 
chined on the thrust collars prevent 
the the motor 
Centrifugal force 
outward against the 
collection 
where the oil 
through holes to the 


passage of oil into 
from either end. 
throws the oil 
walls of — the 
from 


chambers, 

drains” back 
wells. A disk 
acts as a slinger at the front end of 
the fan, throwing any escaping oil 
outwards against the wail of the col 
lection chamber. 

To prevent the suction created Dy 
the fan blades from drawing oil out 
of the well and past the front disk, 
a bell shaped draft seal is provided 
at the suction end inside the motor. 
Within this cup is set up an air 
whirl sufficient to prevent all air suc 
tion through the well. 

(grease leakage in the oscillating 
mechanism is prevented by a series 
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Seals and slingers prevent loss 
of oil and grease 
Wagner fans 


in the new 


128 


of felt packing washers. A gasket 
prevents leakage of grease below the 
lid, and the felt 
closely, a close fit 


washers fitting 
around the ver- 
tical oscillator shaft are safeguards 
against escape of grease at that point. 


® Changes in Combustion 
Chambers 


\s a result of the recent increases 
I Compression 
automobile 


ratios, -\merican 
engineering practice is 
veering away from the Ricardo type 
combustion chamber with its venturi 





At the time the 
was developed compressio 
ratios were about 45 or 5 to 1, an 
high engine speed could not be ol 
tained mixtures 
not be made to burn 


form. 


Ricardo de 


sign 


because gas coul 
fast enoug] 
Turbulence was necessary to spec 
With tl 
advent of modern high compressio 
engines of 6 and 7 to 1 ratio, the us 
of a restriction or 


up the burning process. 


other means « 


increasing turbulence is unneces 
sary. 
With high compression it is mor 


mmportant to control 


the rate « 
flame front advance than to intr 
duce mechanical turbulence. Hence 


chambers must be designed for tl 


best combustion control consistet 
with good filling characteristics, a1 
volumetric efficiency must be main 
tained. 

laboratory 


Recent hav 


shown that a restriction in the cy 


tests 


inder is to be avoided if possible, 
rather than to be placed there de 
liberately. indicat 
that the throat area should be base 
on the swept volume of 


These results 
he evlindet 
rather than from the valve area, as 
taught by Ricardo. 1] 

area throughout the induction: s\ 
tem, excluding the carburetor ver 


+ 
L 
l 
‘he smailest 
d 


turi, therefore should be at the valves 





® Random Jottings About 


Vew Developments 


In a new series of electric exca- 
vators built by Harnischfeger every 
motion in hoisting, crowding, swing- 
ing and traveling is powered by an 
independent motor separately con- 
trolled by a push button from the 
Operator's — station. Brakes and 
clutches are hydraulically controlled, 
eliminating hand levers, 
reach rods and bell cranks. 


pedals, 


Klexible blades of tough, molded 
rubber, used on new Samson electric 
fans, although rigid enough to de- 
liver a steady current of air, are 
sufficiently soft so that no guard is 
necessary. 


\ new type of aluminum piston 
developed by Bohn Aluminum & 
under compara- 
tive tests against standard aluminum 


Brass Corporation, 


pistons shows increased horsepower 
and decreased friction as a result of 
closer and more accurate fit permis- 
sible in the evlinder bore. 
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and trame assemblies 
new comparator miucroscoy 
built by Stupakoff Laboratories 
constructed of aluminum alloy 
light weight. 

are of 


Carriages 
for a 


\ll other moving parts 
non-corrosive metals, 
lumination is built in. 


and 


Kor mowing machine gears, 
Massev-Harris Company, Ltd., ‘ 
nadian builders of agricultural 1 
chinery, are using an iron containi 
2/45 per carbon, 1.3 per « 
nickel, and 0.5 per cent molybdet 
in order to obtain the required 
streneth and wear resistance. 


cent 


On the new Ediphone. the 


tator mouthpiece is of Durez 
only for better accoustic qualit'es. 
but also because it 1s heht in we t 


and the finish is permanent. 


Cylinder heads and_ barrels 
Wright Cyclone air-cooled ai tt 
engines are bonderized to pro 
rust-proof surface that resists 
from salt 


rosion water. 





Stress Calculations for Thin 
Aluminum Alloy Sections 


S.A. KILPATRICK, Test Engineer and O. J. SCHAEFER, Stress Analyst 


PART IlI—Hollow Girders 


An analysis of box beams or hollow girders with exam- 


ples showing how to calculate them. 


For the deriva- 


tion of the equations for unsymmetrical sections for 


semi-monocoque structures the authors are indebted to 


Guy L. Bryan, Jr., who is in charge of the structural 


department of The Glenn L. 


Martin Company. He 


also gave valuable suggestions and constructive criti- 


cisms on these articles. 







The Glenn L. Martin Company 


disappear. The portion of the side skin 
in tension is neglected in order to sim 
plify the computations. The error re 
sulting from this simplification is neg- 
ligible. 

The usual method of determining the 
neutral axis and the moment of inertia 
for a section as shown in Fig. 1, 1s as 
follows: first, divide the corrugated 
sheet chord sections into a convenient 
number of units of length LL. The 
lengths should be chosen small enough 
so that the moment of inertia of each 
unit about its own axis is small com 


1 a 
2 pared to the total moment of inertia. 
K iy — The centroids of these units are indi- 
HE box beam or hollow gir- ; cated by small circles, numbered 7, 2, 3, 
. : . Ss - 


der may be designed as a mono- 


coque or — semi-monocoque 











. ete., as shown in Fig. 1. If we rep- 


resent the areas of these units by 4), Ae, 








Sym. about CL. 





structure. A pure monocoque struc- axis Ay,... ete, and the distance of each unit 
ture, strictly defined, consists of a trom the reference line by Ky, Kz, Ks, 
thin hollow shell without transverse ie . ete., the distance )) between the neu- 
or longitudinal stiffeners. This type D FIG.1 tral axis of the entire section and the 
of structure is seldom encountered "Horizontal 


in practice because it has a low Yy -—_£_ es 
strength to weight ratio and deforms 
appreciably under load. If the shell 
is reinforced with longitudinal stif- 
feners or transverse frames, or both, 





Fig. 1—Showing how the maximum bending 
stresses in a structure consisting of corru- 
gated sheet chord sections and thin web side 
skin can be closely approximated by the 
it is classified as a semi-monocoque method explained in the text 
structure. Such structures utilizing 
both longitudinal and transverse 


+ 


stiffeners are used extensively. 





Table I—Computation of Neutral Axis 
let us first consider a structure as shown in Fig. 1, and Moment of Inertia 


consisting of corrugated sheet chord sections and thin 











, . ‘ ; Dist. from |Area Moment! Dist. from Area 
web side skin. In such a structure, the maximum bend- Unit Area | Centroids to about Centroidsto| Times 
, ° — . = al ciate : See |e " Ref. Line Ref. Line | Neutral Axis y 
lig stresses can be closely approximated in accordance 
with the theory of elastic bending, by the formula: : aA R Ai Ri y Avy 
- oo 2 A R AR y Avy 
My 3 | A; R A; R y3 A: y3 
= 1 
f. 
As R. ALR, ys Acys 
n this equation J/ is the applied bending moment, y TA TAR SAY 


distance from the neutral axis to the fibers in ques- 


: a ‘ SAR 
, and J, is the moment of inertia of the cross-sec- 


vl 


Moment of Inertia 2ZAy 





| determining the neutral axis and the moment of 
tia of the section shown in Fig. 1, the side skin is 


“lie ep ae arbitrarily chosen reference line can be computed from: 
ected because the portion in compression is incapa- 


| of taking any appreciable compression stresses. This AR, + AR, + AGRs + 1,R 
ide evident in tests by the formation of dimples in D i 


mai i A, + 44+ 43+ f. 
side sheet. These dimples should cause no concern 


they indicate merely that the skin has failed elas- 


The moment of inertia of the section is simply the 
tc ly. After removal of the applied load these dimples 


summation of each area times the square of its distance 
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Fig. 2—A semi-monocoque hull with smooth sheet covering and longitudinal stringers on top and sides 
placed on the outside so that transverse frames need not be cut, thereby simplifying construction 








Table II—Calculation of the Properties of the Section Shown in Fig. 3 









































(1) (2) (3) (4) (5) (6) (7) (8) (9) (10) (11) 
Unit Area rR AR r Ar x Ax *y Ay? Axy 
b 0.864 28.37 24.51 0 0 53.43 | 2,466 21.56 402 995 
1 0.938 29.1 27.35 5.47 5.33 47.96 | 2,158 22.39 } 468 1,006 
2 0.938 30.55 28.66 } 16.40 13.38 37.03 1,286 23.74 529 824 
3 0.938 31.36 29.42 27.34 25.64 | 26.09 638 24.55 565 601 
4 0.938 31.63 29.67 38.27 35.90 15.16 216 24.82 578 353 
- 0.938 31.59 29.63 | 49.21 46.16 4.22 17 | 24.78 576 98 
6 0.938 31.19 29.26 69.14 56.41 6.71 | 42 24.38 558 15 
0.350 21.32 7.46 38.27 13.39 15.16 80 28.13 } 277 149 
5 0.350 21.46 7.51 49.21 17.22 4.22 6 28.27 | 280 42 
16 0.350 21.29 7.45 60.14 21.05 6.71 } 16 28.10 | 276 66 
17 0.350 20.82 7.29 71.08 24.88 | 17.65 109 27.63 267 171 
18 0.350 20.20 7.€7 82.01 28.70 | 28.58 | 286 27.01 255 270 
19 0.350 19.45 6.81 92.95 32.53 | oe .52 | 547 26.26 | 241 36 
20 0.350 18.58 6.50 103.88 36.36 50.45 891 25.39 226 448 
e +.000 17.45 52.35 109.35 328.05 55.92 c,381 24.26 1,766 4,070 
Totals 19.982 136.02 1,067.61 34,727 11,766 727 
. Measured from center of corrugations. 
136.02 1,067.61 
C. G. of Section 6.81 in. above Reference line C. G. of Section 53.43 in. to the right of Reference line 
19.982 19.982 
| 11,766 in. I 34,727 in H 727 in.4 
Table I1I—Tabulation of Stress Computations 
Points x *y 85x 1086y Stress } Points x *y 85x 1086y Size 
b 93.43 22.16 4,540 24,070 28,610 d 53.43 25.24 4,540 27,410 22,87 
1 47.96 23.10 4,080 25,090 29,170 11 47.96 25.96 4,080 | 28,190 24,11 
2 37.03 24.49 3,150 26,600 29,750 | 12 37.03 —26.97 —3,150 29,290 26,1 
3 26.09 25.30 2,220 | 27,480 29,700 | 13 26.09 | 27.70 —72,220 30,080 27,8¢ 
} 15.16 25.57 1,290 27,770 29,060 14 15.16 28.13 1,290 30,550 29,2¢ 
) 4.22 25.53 - 360 27,730 |} 28,090 | 15 4.22 —28.27 — 360 | 30,700 30,3 
6 6.71 25.13 570 —27,290 | 26,720 16 6.71 —28.10 570 | 30,520 31,0 
7 17.65 | 24.61 | 1,500 | 26,730 | 25,230 e 55.92 24.86 | 4,750 | 27,000 31,7 
Splice 23.11 | 24.19 | 1,960 | 26,270 | 24,310 
* Measured from extreme Sibers of corrugations. 
- 
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the neutral axis, which, expressed in equation form, 
as follows: 


I, = 2(Asyi? + Aay2? + Asys? + .... Asys? 3 


The above computations are best done by tabula- 
tions as given in Table I. 

This method is quite satisfactory for a case in which 
the section is symmetrical and the plane of the applied 
bending moment is normal to the neutral axis. Very 
often the designer of semi-monocoque structures is con- 
fronted with the design of an unsymmetrical section. 
The use of the simple beam formula f,, My/l, for 
any unsymmetrical section or loading condition may 
lead to serious errors. This subject has been treated in 
foreign publications, but little has been presented in 
English texts and will therefore be presented in detail in 
this article. 

Let us take the structure shown in Fig. 3 as an ex 
ample of an unsymmetrical box beam. The fiber stress 
at any point on the beam can be expressed by the equa 
tion : 


M,H Vilyy + (MH M 1 .)% 


Koil H 


For this equation the reference lines Y > A and 


} )” are any convenient set of rectangular axes 


passing through the centroid of the cross-section 


Vf. = component of moment perpendicular to .Y Y axis 
V, component of moment perpendicular to Y Y axis 
1, = Moment of inertia of section about _Y Y axis 
I, = Moment of inertia of section about Y Y” axis 
H = product of inertia about Y Y and 

; Y axes. [This factor is equal to the 


sum of the products of each area multi- 
plied by both of its coordinates. 


x and y = distances between the centroids of areas 
and the Y Yand X X axes, respectively. 
The above equation is a general expression 
for the normal stress at any point on the 
structure. The plane of the applied bending 
moment producing this stress may be acting 
at any angle to the Y X axis. Before sub- 
stituting in the equation, the applied bending 
moment must be resolved into components x 


The following convention of signs must be adhered 
to in order that the sign of the resultant stress, if nega 
tive, will denote compression, and if positive, tension : 


1) Distances above the Y X axis are positive. 

2) Distances to the right of the Y Y axis are positive 

3) Moments about the Y 
the fibers above the Y 


Y axis, producing compression in 
X axis, are positive 


4) Moments about the Y Y axis producing tension in the 
fibers to the right of the Y Y axis are positive 


The stresses in the fibers will now be computed, as 
suming that / 12,840,000 in. Ib. and AM 

3,724,000 in. Ib. Substituting these moments and the 
values computed in Table II, in equation (4): 


3.724.000 727 12.840.000( 34.727 
le 
11,/66 X 34.727 Zi 
1?2.840.000 727 3.724.000 « 11.766 
1] é\é 34.727 r de Oe 
LOS6y + S5x 
Thus far. nothing has been said about allowabl 


stresses to be used for chord sections If these chord 


sections consist of corrugated sheet, as used in thi 
preceding examples, the problem is quite simple. (For 
information regarding allowable stresses of corruga- 
Feb. P.E., pages 50, 51, and 80). The col 


umn length of corrugations used in semi-monocoque 


tions see 


distance between 
transverse frames, and the coefficient of end restraint is 
If the cor 


construction is taken equal to the 


assumed equal to one, in the usual design. 


Fig. 3—An example of an unsymmetrical box beam, the 
analysis of which is given in the text. Fig. 4—Allowable sheet 
load is a function of coefficient C as given by these curves 


be ----- 54.43” >yY 
=< 0.064 aic---0.05/-- - -> 
C orrugations Corrugations 
1 ; ae ee a _10 | 


L...... 38,27" 








about the XY — NX and Y — VY axes. 





rom this general expression one may 
easily derive the usually encountered case of 


bending. For example, if the X X and 
y )” axes are principal axes, H is equal 
to zero and the expression becomes : 
V V 
/ / 
the extremely limited cases when [/ 
Is jual to zero and the angle between the 
pli of the applied bending moment and 
the X axis is equal to 90 deg., Equation 
(4) becomes f, = MW y/I,, which is in agree 
m with Equation (1). This formula is 
val’ only if the cross-section is symmetrical 
al at least one axis and the plane of. the 
res! ‘ing bending moment contains this refer- 
en X1s, 
lable IT, which is self-explanatory to- 


gel with Fig. 3, all necessary calculations 
gy up to the computations of 


Ss are shown, 


beam 


a 





x 
‘Horizontal 
reference 





FIG.3 
“Vertical a 


reference ~~0.032 smooth sheet 


Coefficients for Reinforced Sheet 
n=BxV/E/Ssr 
Where: 
t+—+ b= Stiffener spacing 
R = Radius of curvature 
’ Ssr= S*/fferer a//owab/e 
tLoad carried by sheet =C\fEXSurXt* 


+ 


+ + + 


+ + + + 


Constants for flat sheet 
R=cc n=O 


0.1 0.2 0.3 0.4 0.5 he) 





A= £ VE/Ssr 
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Fig. 5—Interior view of hull shown in Fig. 2. Note the Z-bar bottom stringers 





‘ =) \ x 


and the deep upper longitudinals which are used to reinforce the cutouts 





rugations are covered with thin sheet, as is often done 
on airplane box beams, a coefficient of end restraint 
equal to 1.5 is used. 

\ssume that for the structure shown in Fig. 1 a 
smooth skin covering, reinforced with continuous fore 
and aft stringers were used instead of corrugations 
In that case, if the applied bending moment does not 
buckle the sheet, we can still use Equation (1) for com- 
puting the bending stresses. However, let us assume 
that the curved smooth sheet buckles at a stress of 
5,000 Ib. per sq.in., but that the bending stresses which 
the structure must carry are considerably higher. For 
those conditions there are two methods of checking the 
strength of the structure. One is to use a fictitious 
allowable stress for the combination of curved sheet 
and stringers, computing the applied stress in accord- 
ance with the method outlined in the first part of this 
article. The other is to approximate the stresses whicl 
would actually be present in the structure for any 
design bending moment. The first method will give 
misleading results, as may be gathered from the follow- 
ing discussion, and since it is not based upon rational 
assumptions is apt to confuse the engineer who wishes 
to obtain a working knowledge of the subject. 

If the moment of inertia of the section is based upon 
the fore and aft stringers and all of the curved sheet 
between stringers, a stress calculated by the equation 
f M y/I, implies that the actual stress in the sheet 
between stringers is nearly the same as the stress in the 
stringers, since the only variable is y, the distance from 
the neutral axis. This 1s erroneous. Only up to that 
pomnt at which the curved sheet does not buckle, is it 
correct to use all the sheet between stringers for the 
calculation of the moment of inertia. After the sheet 
has failed elastically it will hold its buckling load, and 
any applied bending moment greater than the one which 
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produces buckling in the sheet will stress only the 


stringers. It is not claimed that the following method 
is absolutely infallible, but it will be seen that it is based 
on sounder reasoning than the conventional method and 
that the results obtained, so far as the applied stresses 
in the structure are concerned, will be in better agree- 
ment with the actual stresses determined in tests. 

The proposed method is simply based upon an effec- 
tive moment of inertia which takes into consideration 
the fact that, in an efficient semi-monocoque structure 
the sheet between the stiffeners is usually subjected to 
a much lower stress than the stiffeners. This will be- 
come apparent as we proceed with the example. 

In order to compute the stress acting on a monocoque 
for which curved sheet and stringers are used, the first 
step is to determine the allowable stress of the sheet 
For this purpose the method developed by E. E. Sech- 
ler (A Preliminary Report on the Ultimate Compres- 
sive Strength of Curved Sheet Panels) is used. ‘The 
allowable load which a sheet reinforced by stringers can 
carry Is equal to: 

P CVES s1 


where: 
C = a coefficient dependent upon the parameters 7 a \ 
Fig. 4 
E = modulus of elasticity of material 


thickness of skin covering 


It can be seen from Equation (5) that the allowable 
stress of the stiffener must be known before the siicet 
allowable can be determined. The stiffener used ‘of 
this example is a hat section as shown in Fig. 6a. 

Referring to the information in the article ““Com) “es- 
sion Members” (Feb. P.E.), the allowable stress i (le- 
termined as follows: 


Distance between frames = 20 in. 
Coefficient of end restraint = 1.5 (assumed 
Radius of gvration, p = 0.56 















VD 
li 
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lod 


sed 














45,000 « 35.7? 


B= -= 0 368 
1.5 & wr? & 10,500,000 
45.000 « 1.368 61.500 
a -- = 41,000 
1.368 + 0.368? 1.504 
K 13 (assumed 
45,000 \3 
ee = 9 S 13 ¢ 
41,000 


P/A $1.000 tanh 13.6 * 0.040 


sq.in 


20,200 lb per 


Having determined the allowable ?/.4 of the stiff- 
ener, we can proceed with the determination of the 
sheet allowable. 


the ratio of 42.5/D, where 42. 


sheet which is subjected to compression stresses. The 
effective area is equal to: 


sheet allowable dist. from extreme fiber to N.A. 


ters 7> 


stiffener allowable dist. from centroid of unit to N.A 


or simply, 
deer 1A 


If the value of AK should be greater than one, this 
latter value must be used. 

It is apparent that because the sheet between string- 
ers on the compression side is only partially effective, 
the true neutral axis of a symmetrical circular section 
no longer passes through the center of the circle. Con- 
sequently, since the effective areas, according to the 
values of Table IV in column 3, are in part based upon 


is the distance between 
the center and the extreme fibers, and not the neutral 


axis and the extreme fibers, a slight error is introduced. 


































I, — r = 7,480 in. 


} iD E35 10,500.000 : . 
ib £8 ties $i Furthermore, the ratio of the sheet allowable to the 
RN S87 $? s\ 20.200 stitfener allowable, used in equation (6), should in fact 
be the ratio of the sheet allowable to the maximum fiber 
| £ O32 {10,500,000 stress. These discrepancies are slight and the resulting 
n 0.OXX 
' &:, 8 35 20.200 errors negligible 
a ’ lf the applied bending moment in the above example 
i, Zz. t ‘1g - . 
rom Fig. 4 1s equal to 3,300,000 in. Ib.. the maximum compression 
Sheet allowable 2.8 (10.500.000 10.200)3 &* 0.032 stress in the fibers would be 
2.8 X 3205 & 142.2. & 2052 1,325 tb 18 
aie 19 , 0.032"covering < g"y) FIG. 
325 q 6a 
Allowable P/ 4 $.860 Ib. per sq. in. , Mi 
R 3S “an 0) 032 8.35 Q \ e A 
eu 6 A 4, aN S 
[t should be noted here that unless the rivets attach- yp 23 ~) Q a? : \ x NN 
ing the stiffeners to the sheet are spaced sufficiently close * Kad \ \ be 
; ay” 24 f qg a2 ou8 ge 7 Y 
together, the sheet value computed above will not be f : a ee % K 
‘: a é é /p8 o> Q yy, J " a le 
realized, since the sheet will buckle between rivets. 25 o. a Horizonta B 
a is . é f ‘ i 9 y° Y E reference sine Y , 
Lacking test data pertaining to this subject. a rivet pitch aes a - Y Stringerarea 
: : , re a a? . 
equal to forty times the skin thickness is suggested as = 5 10 Neutral axis’ | x O.185 sq. in 
Ee eo \ NS p=0.56 
safe limit. 27\, : a 
; 
he neutral axis and the moment of inertia of the 4 i # , 
6 leu - ; } 28\u12 FIG.6 / Fig. 6—Typical section 
section are calculate the usu; : r. exce 
C4 - : calculated im the usua manner, except that oXo'3 with emosth abin oaus 
7 re ‘e 7 rer c se * . - > . “Ve < Nv ° ° 
a reduced area 1s used tor that portion of the curved Neo" is y ering reinforced on in- 
30 | 
3X 2 17 aul side with continuous 
32 “at ‘a fore and aft stringers 
Table IV—Computation of Neutral Axis and 
Moment of Inertia 
= - 3.300.000 « 45.9 
1) (2) (3) (4) (5) (6) (7) (8) 20.200 Ib persq.in 
nit Area D 42.5 D Eff. Area AD D, AD 7.4580 
1 0.185 41.8 45.9 390 
2 0.370 41.1 45.2 755 As the allowable unit stress is equal to | 
20,200 Ib. per sq.in. the unit stress as cal 
: ° > " 0 24 : = culated is satisfactory. | 
“ v4 « re] ’ 
9 0.370 0 4.1 6 
8 0.267 42.4 1.00 0.066 2.8 44.8 143 
} 0.267 40.7 1.05 0.069 2.8 41.6 139 Text Reference 
) 0. 267 37.5 1.43 0.074 2.8 37.0 128 
0.267 32.9 1.29 0.085 2.8 31.1 117 (1) A Preliminary Report on the Ultimate 
0.267 27.0 1.57 0.103 2.8 24.1 100 
0.267 20.0 213 01140 28 16 4 81 Compressive Strength of Curved Sheet 
0.267 12.3 3.46 0.227 2.8 8.3 61 Panels, by E. E. Sechler, California Institute 
0. 370 4.2 0. 267 1.12 8.2 18 
0.370 a3 0 267 112 8? of Technology—Publication No. 36. 
0.370 40.7 0.267 10.85 36.6 258 Miscellaneous References 
0.370 42.4 0.267 11.31 38.3 392 on “i 
=o =e —— om (1) “Skin Deep” by Joseph S. Newell, Avia- 
~ ; : tion—Nov. and Dec. 1935. 
37.17 “ : = . 
Neutral axis = = 3.7 in. below Reference line (2) Recent Aspects of Stressed Skin Con- 
10.192 


struction” by Earle E. Blount, Journal of 





Aeronautical Sciences—Oct. 1934. 


PRODUCT ENGINEERING ¢ APRIL 1936 133 














Steps in the manufacture of gas-tight flexible metal bellows 
of corrosion-resistant materials formed from drawn tubes by 
hydraulic pressure. Methods of designing for minimum cost 
require consideration of bellows manufacturing processes 


When 


7 WHILE serving as a weather forecaster in Knox 
ile, Tenn., in 1899, Weston M. Fulton was 


studying the fluctuations in pressure of air and 


\ 


vapor, and needed a method of confining gases that 
would allow them to expand and contract without escap 
Ing Corrugated diaphragms fatied at the soldered 
ts. and bellows made of leather and fabric could 
be made gas-tight. It was then that Mr. Fult 
ned to the development ot a rolled bellows Ne’ 
Na seamless draw ib 
fesse uly the same process as developed b \| 
| nis used todav in the making of rolle r S 
bv successive operations, a deep cup is drawn from 
sheet t the desired lenetl . diameter and wall thickness 
Sig corrugations are then pressed into the wal \ 
successive rolling operations these corrugat S are 
CE DETTE e 2a 1 tiie until the desired lep s ob 
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Selecting bellows 


tained. For each rolling operation a different. set 
corrugating fixtures is needed for every combination 
diameter and convolution depth. This method is re! 
tively slow and expensive and except for large diamet 
bellows has been largely superseded by a hydrat 
process. 

In the hydraulic method, the same drawn tube 


in the rolling process 1s expanded by internal presst 


into grooves in the wall of the die, thereby forn 
the convolutions, the tube simultaneously shortening 
length. Thus, the corrugating is performed rapidly 


one operation and only one set of corrugating plat 
required for each combination of diameter and « 
volution depth. 

With the development of the low-cost hydrat 
process, much wider applications of the metal bell 
have been developed for pump diaphragms, flex 

















ils, packiess valves, expansion joints, and for thermo- 

itic and pressure controls. Two of the largest users 
day are the automotive industry and refrigerator con- 

ol manufacturers. But with greater attention being 

ven to automatic control and operation in all types 

; machines, applications of bellows are being extended 

many other fields of mechanical design. 

In any application of a bellows unit, the space re 
juirements, total movement, operating pressure, service 
emperature and corrosive influences must be known 
fore the bellows can be specified. Because of the tool 
cost for an undeveloped design it is usually more eco 
nomical to use a design of bellows having a convolu- 
tion depth and outside diameter for which tools are 
already available. 


The stroke obtainable from a bellows of given out- 
side diameter increases directly with the number of 
convolutions and inversely with a power of the thick- 
ness. The deflection rate is proportional to the eiastic 
modulus or stiffness of the metal. [Expansion of the 
bellows per unit of pressure is constant for pressures 
throughout the working range, which is limited by the 
strength of the bellows material. Although design for- 
mulas are available for deflection-rate and stress, varia 
tions in the physical properties of the materials are so 
great that exact mathematical analysis is of little prac- 
tical value. The final design must be checked by test. 

Service life is also a factor in the selection of a given 
bellows. If space is limited, a higher strength material 
may be required to withstand a large 
number of operations. Since the metal 
is thin, even a small amount of corro- 


Where both flexibility and resistance to high pressure 
are needed, bellows can be made of two-ply construc 
tion by fitting one tube inside another and forming both 
in the same operation. 

Operating temperatures are limited by two factors 
the properties of the material and the strength of the 
solder joints usualiy needed to attach fittings. Working 
stresses and allowable deflections must be reduced when 
temperatures are higher. In attaching heads and fit 
tings soft solders are used ordinarily, since the solder 
ing temperature is below the annealing point of the 
material. Where silver solder or welding 1s necessary 
the beneficial effects of cold working resulting from the 
forming operations can still be retained by special heat 
ing technique, but this involves added cost. 

In selecting the bellows material, ease of forming, 
material cost and corrosion resistance are the most 1m 
portant factors. Because of its resistance to atmos 
pheric corrosion brass is used in most applications. For 
contact with oil, alcohol and most refrigerants brass 
readily resists attack. Also the material is easy to draw 
and can be formed to close tolerances. 


However, brass 
cannot be used in contact with mercury, ammonia, brine, 
certain types of oil, water vapor and water containing 
some kinds of boiler compounds. 

For applications wherein brass lacks — sufficient 
strength, phosphor bronze can be used. It has the added 
advantage of withstanding higher temperatures than 


can be used with brass. Bronze is somewhat more 





sion will greatly reduce the life. No 
surface finishes give complete protec- 
tion hence a material must be selected 
that will itself resist attack. 

To prevent the possibility of over- 
stress, stops must be Incorporated in 


The assistance of the engineers of the following companies for the 
contributions of design data and information is acknowledged: 
Bridgeport Brass Company 


Clifford Manufacturing Company 





the design of the bellows or the operat- 
ing mechanism to limit travel and 
thereby limit the amount of stress. 
The simplest method is to have the bel- 
lows operate by compression rather 
than by extension, overtravel being 
prevented by the bellows closing 
against an internal stop. Without the 
stop the bellows will close solid, tend- 
ing to flatten the convolutions and de- 
velop high stresses. 
both operating pressure and temper- 
ature have an important bearing on the 
ign of bellows. Iéxcessive pressure 
will not only overstress the material 
will also cause distortion of the 
OWS. By using a heavier wall 
kness, higher pressures Can be ap- 
safely but the increased thickness 
itly increases the stiffness. Like- 
a smaller ratio of convolution 
th to diameter permits higher pres- 
s but also reduces the flexibility. 


Ends of bellows are closed pres- 
sure tight by soldered fittings or 
by closed end of drawn tube 
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Fulton Sylphon Company 




















Thermostatic elements 
for a refrigerator con- 
trol, an automobile 
radiator thermostat, an 
airplane engine oil tem- 
perature regulator, and 
a tractor cooling water 
control 


In refrigerators, 
bellows units are 
used both for the 
temperature - sensi- 
tive control element 
and for a gas-tight 
compressor seal 


resistant to atmospheric corrosion but is more difficult 
to work. 

Monel metal is being used more widely for bellows, 
particularly to resist ammonia. This material not only 
has high corrosion resistance but also has high strength 
and retains its properties better at elevated tempera- 
tures than brass or bronze. However, Monel metal is 
difficult to draw and form, and this factor in addition 
to the higher price oft the metal increases the cost of 
the complete bellows. 

Other materials can aiso be used in bellows to meet 


special service conditions — Heat-treated beryllium cop- 


per allows the use of higher working stresses. Silver 


is used where the bellows 1s in contact with certain 
chemicals such as chlorine 

Steel is also being used for bellows, particularly for 
resisting corrosion from ammonia and mercury. — Al- 
though it is difficult to draw thin uniform-wall steel 
tubing to close tolerances in diameter and wall thick- 
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ness, commercial processes are being perfected and 
suitable steel tubing soon will be available. Another 
difficulty in using steel has been that corrosion will 
quickly damage the thin wall required for flexibility. 
Work has been done on developing processes for mak 
ing stainless steel thin-wall tubing and such tubes are 
now available. 

To keep down costs, bellows of standard diameter, 
convolution depth, and wall thickness should be used 
whenever possible. A special bellows required by som¢ 
lunitation imposed by the design may involve added 
cost and delay in making tools for forming, and fur 
ther delay in obtaining tubing of special diameter ot 
wall thickness. 

\s an illustration of the method of using a modifica 
tion of a standard design, suppose that a bellows is 
needed for a pressure relief valve in a hot water sys 
tem. The operating pressure is 8 lb. per sq.in., and a 
operating force of 8 to 10 Ib. is required with a move 
ment of ,4; in. From data supplied by the bellows 
manufacturer, a bellows with an outside diameter o 
15 in. will give the required operating force. The low 
service pressure permits the use of a thin wall of about 
0.005 in. which still allows a good factor of safety for 
corrosion. Since the bellows will be in contact wit! 
water vapor, bronze will be more suitable than brass fo 
such an installation. 

For the #4. in. movement, manufacturer's data shov 
that the 15 in. diameter bronze bellows will require 1 


convolutions if space is available. If the length 
restricted, 10 convolutions will do. but the workin 
stress will be higher. Adding to the length of the 1 


convolutions the length of shoulders and spun_ end 
gives a total iength of 2) in. for the bellows. Ii 
shorter length is necessary, a larger diameter will gi) 


a larger stroke per convolution and therefore fewe 
convolutions will be required, hence a shorter iengt! 


















ALLOYS 
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ALUMINUM 


PAUL V. FARAGHER 
Aluminum Company of America 
PART Il 
Types of aluminum casting 
alloys and the workability, 





riveting and_ heat-treatment. 





Part | appeared in February 


(Above) Aluminum parts for Toledo 
Plaskon scale. (Right) Application 
of extruded aluminum alloy shapes 
finished by the Alumilite process 


ONOR the production of aluminum alloy castings, an 
alloy containing approximately 8 per cent copper 
was the first to be used in quantity. Tt was called 

“No. 12” and is still widely used, although the modifica- 

tions 112 and 212, in which the limits for impurities are 

different, and certain elements are added in- small 
unts to improve the casting or machining qualities, 
more frequently specified at the present time. These 
ws have fair mechanical properties and are suitable 
many purposes for which the service requirements 
not too exacting. 


or castings of relatively thin sections which are to 





exposed to corrosive conditions, such as are encoun- 

din architectural and marine applications, alloy 43 

containing 5 per cent silicon is better suited. Sound 

| proof castings in this alloy are easily produced and 

now widely used. The strength of 43 alloy ts 

htly lower than that of alloy 12 and the related 

s, but its elongation is appreciably higher. It 1s 

not quite so easy to machine, but no serious diff- 

es are experienced if proper tools and machining 
tices are used. 

lloy 356 containing slightly more silicon and a small 

unt of magnesium may be heat-treated to develop 
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distinetly higher mechanical properties. 
this alloy offer the 


and in addition, have high strength. 


Castings of 
advantages mentioned for alloy 43, 
The heat-treat 
the 


ment may be varied to meet the requirements ¢ 


service which the casting must perform. 
The oldest of the heat-treated casting alloys and the 
one which is still generally used is alloy 195. 


if 


1) 


the 





Table V—Approximate Radii for 90 Cold Bend 
of Aluminum and Aluminum Alloy Sheet 


Minimum permissible radius varies with nature of forming operation, type of form- 
ing equipment, and design and condition of tools. 
given material or hardest alloy and temper for a given radius can be escertained only 


by actual trial under contemplated conditions of fabrication. 


Minimum working radius for 








Alloy and 
Temper 


2S-O 
2S- 44H 
2S-!.H 
2S-°,H 
2S-H 
3S-O 
38- 4H 
3S-!.H 
3S-%H 
3S-H 
4S-O 
4S- 4H 
4S-'!.H 
4S-*,H 
4S-H 
17S-O1') 
17S-Ti')¢?) 


Bend 
Classification * 


Toor OMOW> TOWW> 








Alloy and 
Temper 


17S-RT(') 
A17S-O 
A17S-T 
24S-O(') 
24S-T(4)() 
24S-RT(') 
51S-O 
51S-W 
51S-T 
52S-O 
52S- 4H 
52S-!.H 
52S-H 
538-0 
53S-W 
53S-T 


Bend 
Classification * 


QABV>SONONDS AMD AAW DO 





*For corresponding bend radii see following table: 


Radii Required for 90 Bend in Terms of Thickness, t 








Approximate Thickness 


B & S Gauge 26 20 14 
Inch 0.016 0.032 0.064 
Inch ax 5 - 
S A 0 0 0 
be B 0 0 0 
S Cc 0 0 0 
5 D 0 0 O-1t 
g E O-lt O-lt lot-1! 
= F 0 it lot-L lot 1t—2t 
= «*£ hot-D lot 1t-2t- | 1 ot-3t 
z H 1t 2t 1!.t-3t 2t-4t 
8 J 1! ot 3t 2t 4t 3t-St 
” K 2t 4t 3t St 3t-St 


(') Alclad 17S and Alclad 24S can be bent 


sponding tempers of the uncoated alloy. 


(*) Immediately after quenching, alloys can be formed over appreciably smaller radii. 


over slightly smaller radii than the corre 


t 


8 
0.128 
1 


0 
0 
O lt 
lot-1 ot 
1t—2t 
1! t—3t 
2t -4t 
3t—5t 
4t—6t 
4t- 6t 


0 


5 
189 


0 

0 lt 

O it 
2t 
3t 
4t 
5t 
6t 
6t 
7t 


3t 
4t 
4t 
ot 
6t 
7t 
10t 





Outdoor meter box die-cast from aluminum alloy 











«+ 8 
alloy has its maximum ductility and resistance to impa 
stresses, together with good tensile and yield strengt 
On standing at room temperature it age-hardens ai 
the properties approach those of 195-T6, which diffe 


heat-treatment designated by the symbol 


from 195-T4 in having a somewhat higher tens! 
strength, distinctly higher vield strength, and an elong 
tion about half \nother variation in he: 
treatment produces 195-T62, which is still harder at 
stronger than 195-16, but because of its low elongati: 
it is not specified for purposes requiring the maximu 


as 


great. 


resistance to severe shocks. 

\lloy 214 is specified for castings which must ha 
the highest possible resistance to corrosion under sever 
It is more difficult to cast 1 
intricate castings than some of the other alloys and f 
certain designs it may be necessary to substitute B214 
allov, a modified composition having superior casting 


qualities and resistance to corrosion almost equal to that 
of the parent alloy, although somewhat lower physical 


pre yperties. 


conditions of exposure. 


High-Strength Castings 


Castings of alloy 220-T4 have the highest mechanical 
properties and resistance to abuse of any of the alumi 
num casting alloys. This alloy has been used for the 
production of railway car trucks, for parts of large 
shovel dippers, for certain aircraft parts and other ap 
plications requiring maximum strength. 

Many more alloys of aluminum are used for castings 
for special purposes. Some like 122, 132, 143, 355 and 
A355 are used where high temperatures are encoun- 
tered in service because they retain their mechanical 
properties well under these conditions. 

The mechanical properties shown in Table [IV (/ 
PE. p. 64) are those obtained from standard tensi 
test specimens separately cast in sand. The test speci 
men obviously cannot measure of tl 
strength of the casting. When properly poured undet 


be a direct 


controlled conditions it does serve as a measure of alloy 
quality and as a means of controlling heat-treatment 
processes and as an indication of the ability of the pro 
ducer to apply proper foundry control. When used 
with the factors of safety ordinarily applied in et 

neering practice, the mechanical pri 

erties specified for the alloys may 


used with every expectation of satis 
factory performance in a casting wl 
1s properly designed. 


Forming Operations 


\luminum alloys are fabricated 
the same types of tools as are us¢ 
forming other metals. One of the out 
standing qualities of pure aluminum 1s 
its high degree of workabilitv. As 
strength of the metal is increase 
the formation of alloys, there is soit 
loss in this quality, although the f: 
ing qualities cannot be compared 


rectly on the basis of relative ten-ilt 
strengths. Table V ca e 
considered as only a guide in arri\ 1g 
at a proper choice of alloy and te 
or of the radius for 


The data in 


forming to ls 











it within an hour or two after it has been 


aluminum alloys it is readily possible to 1m- 





The final answer can be obtained only by 
rial of samples under the conditions which 
ire to be used in production. 

In forming alloys like 17S-T or 245-1 
omewhat larger radii are required for bends 
han would be used for a similar thickness 


f steel. For some operations it may be 
ecessary to heat-treat the alloy and form 


juenched, before it has age-hardened. The 
nterval between quenching and forming 
nay be prolonged if facilities are available 
for keeping the metal at the temperature 
if melting ice or lower, which decreases the 
rate of age-hardening. For some operations 
it is necessary to form these alloys in the 
soft temper and subsequently heat-treat the 
formed article. In the case of some of these 


prove their forming qualities by heating 
the material and working it at a somewhat 
elevated temperature. 

Alloys 27S-T and 53S-T may be heated 
at a temperature as high as 400 deg. F. for 
about a half hour without appreciable ef- 
fect upon their physical properties or cor- 
rosion resistance. At this temperature the 
increase in plasticity is sufficient to make pos- 
sible many forming operations which could not be carried 
out at room temperatures. Care must be exercised not 
to raise the temperature too high or hold it for too long 
a time; otherwise the properties may be impaired when 
the metal is subsequently cooled. This process may also 
be safely used with 2S, 3S, 4S and 52S alloys. 

Heating 17S-T and 24S-T under these conditions has 
little effect on their mechanical properties, but it does 
seriously decrease their resistance to corrosion. Con- 
sequently the method is not applicable to them. How- 
ever, It 1s possible to heat them to the heat-treatment 
temperature and form them in tools having a sufficient 

ume of metal to cool them rapidly during the process 
of forming. Under these conditions the rapid cooling 

the tools constitutes the quench and the alloys de- 
velop the properties of the heat-treated temper on age 
hardening at room temperatures (U.S. Patent 1,751, 
900). This method is obviously most readily adapted 
to the forming of heavier sections. It has the advan 
ve that there is no warping such as might result if the 
ction were formed from 17S-O or 24S-O and sub 
quently heat-treated and quenched in water. 


Riveting 


Rivets of the commonly used types are available in 
veral ditferent alloys, the choice among them depend- 
r upon the nature of the work and the materials to be 
ned. For riveting 2S or 3S, rivets of the same alloy 
commonly used; for 52S, 53S and Alclad sheet, 
S rivets are usually specified. In sizes up to about 
n. these rivets may be readily driven in the full heat 
ated temper, 53S-T; larger sizes should be used in 
“as quenched” condition, 53S-W. The design 
uld, of course, be based on the shearing strength of 
alloy in the temper which is used. 


Che choice of rivets to be used with 17S-T, 24S-T 
27S-T depends upon a number of considerations. 
use of 17S rivets requires facilities for their heat 


tment. Sizes up to about 3 in. may be driven cold, 
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Four steps in the production of the part shown in the 
lower right, involving impact extrusion and drawing 


provided they are used within about one hour atter they 
have been quenched. If they are stored at the tem 
perature of melting ice or lower, the age-hardening 1s 
retarded so that larger quantities may be heat-treated 
at one time. 

Larger sizes should be driven hot. The rivets are 
heated to the heat-treatment temperature and are 
headed with minimum delay after removal from the 
furnace. The heat is removed from the rivet by the 
heading tools and by the metal in which it 1s driven, 
with sufficient rapidity to constitute quench, so that the 
properties of 17S T are developed as the rivet age 
hardens on standing. 

For large structures requiring larger sizes of rivets, 
it may be necessary to use hot steel rivets, following 
the practice used for steel structures. Where smaller 
sizes are suitable, A17S-T rivets may be used. This 
alloy, a modification of 17S, having lower mechanical 
properties, is more easily worked and rivets in sizes up 
to about 4 in. can be driven cold as they are received 
from the manufacturer. The lower shear strength of 
\17S-T as compared with 17S-T may be compensated 
in the choice of the size and spacing of the rivets. 

Squeeze riveters are preferred for driving aluminum 
alloy rivets because they work the metal more um 
formly. Pneumatic hammers are suitable but they 
should be of sufficient capacity to form the heat with a 
relatively small number of blows, so as not to harden 
the metal near the surface before the working has pen 
etrated to the interior of the head. For cold heading 
17S rivets, the required capacity of the riveter must ) 
ereater than that for hot steel rivets of the same size. 


Heat-Treatment and Annealing 


Although usually aluminum allovs are obtained from 
the manufacturer in the tempers in which they are to 
be used, there are a few occasions in which it may be 
desired to heat-treat or to anneal the metal to facilitate 
forming which must be done. Wile these operations 





139 
































are readily accomplished, some care is necessary to ob 
tain the best results. Detailed instructions may be 
obtained from the manufacturer for carrving out the 
operations which may be required. 

For 17S alloy, the heat-treatment temperature is 940 
and for 24S it is 920 deg. F., with a permissible 
variation of plus or minus ten degrees. 


deg. F., 
If these limits 
are not observed, inferior results may be obtained either 
from incipient melting of the alloy or from incomplete 
heat-treatment. the 
temperature time to insure solution of 
the hardening constituents and is then promptly quenched 
in cold water, 


metal is heated at 


sufficient 


The specified 


tor a 


\luminum allovs may be annealed by heating them to 
a temperature around 650 deg. F. To obtain complete 
softening of 3S alloy, a temperature about 100 deg. 
higher is required. Since the use of too high tempera- 
ture when annealing the heat-treatable allovs will pro- 
duce some heat-treatment effects, more careful temper 
ature control is The of strain 
hardening may be removed by heating in the range of 
650 deg. F. to 670 deg. F.; this treatment also removes 
most of the etfects of heat-treatment and 1s. sufficient 


necessary. etfects 


To remove the effects of 
heat-treatment completely, it is necessary to heat the 
alloys at a temperature of 850 deg. F. 


for many forming processes. 


for a short time 
and then cool them very slowly. 


7,” VF 


ROBOT Y PER 





Designed by Otto Kuhler, this desk for the 
Robotyper houses the operating mechanism 
for the typewriter and provides storage space 
with minimum floor space. (Right) Horizon- 
tal and vertical lines centering on the name 
plate are carried over into letterheads and 
printed matter 
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( RIGINALLY typed letters are written on a stand 

ard typewriter at three times the speed of ai 
expert typist, with every letter personalized with nam 
address, salutation and desired changes in the body ot 
the letter. Yet the Operator still has time for othe: 
stenographic or clerical duties. 

How is it done? In the Robotyper machine show: 
here, built by Automatic Business Machines, Inc., tl 
tvpewriter keys are operated by a vacuum bellows cor 
trolled by perforated paper record rolls similar to plave 
plano rolls. 

The paper rolls are perforated on a simpl 
machine with a standard typewriter keyboard. Thi 
the roll is placed in the mechanism built into the Roly 
tvper desk at the rear of the typewriter. This mech 
anism or control unit governs all operating function 


rece rd 


of the typewriter such as carriage return, rewinding an 
repeat, in addition to tvping the body of the letter. \1 
automatic switch stops the machine if the operator 
busy with other duties when a letter is completed o1 
fill-ins are to be made manually. 

To reduce weight an aluminum framework is use 
for the mechanism. Bearings are of graphite-bronz 
are self-adjusting and require no lubrication. Leathe 
is used in the action diaphragms, and power 1s supplied 
by a small motor-driven vacuum pump built into th 
unit. Only one diaphragm is employed to operate all 
type bars, thereby giving identical pressure on all kevs 

Although the mechanism itself is small, it was ce 
sired to make the product a self-contained complet 
unit. Therefore, a desk was designed with necessary 
storage space for stationary and paper rolls and to pro 
vide a working surface. To give the complete unit dis 
tinction, Otto Kuhler was commissioned to develop the 
appearance phase of the design. .\s shown in the ac 
companying picture, the vertical bands are aluminum 
with the name plate on a red background at the intet 
section of the horizontal and vertical lines. 


sell 


ely 
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How to Apply V’-Leather Packings 


IN. 


SMITH 


Advantages of V-leather, the factors that deter- 


mine the thickness, proportions and numbers to 


use and how to support them in the stuffing box 


UST as a cup, flange or U-type packing has its own 

special features from the standpoint of economical 

operation, practical application and ultimate life, so 
loes a leather V-packing have certain distinct advan 
tages not obtainable in any other type of mechanical 
packing. These advantages arise mainly from the 
wedge-like shape of the V-packing, the method of sup 
porting it and the manner in which the packing operates 
as a seal. 

When properly supported, only the lip of the packing 
sin contact with the plunger or rod, as contrasted with 
full side-wall contact as in other types of packings. 
\nd whereas in these other types of packings the shoul 
der will wear first and failure occurs at that point, with 
V-packings the metal supporting rings, as shown in 
ig. 1, protect the shoulder of the packing. 

In addition to its inherently long wear life for the 
reason as given above, the V-packing by virtue of its 
wedge-shape and the design of the supporting rings can 
he put under lateral compression. By tightening the 
packing gland ring the V of the packing is spread as 
indicated in Fig. 1. This action causes the lip of the 
packing to exert a postive pressure against the wall of 
he packing housing and the surface of the ram or 
plunger, serving as a compression packing. 

It is this feature of operating as a compression pack 
ng that gives the V-packing many of its advantages. 
Thus, after a set of leather V-packings has been in 
service to the full extent of its normal life as a mechan 

al packing it can be made to continue to function as a 

mpression packing by taking up on the gland ring. 

his is a most important consideration in) machines 

here shut-downs for packing replacement would incur 

large pro@uction toss. in such applications the 

packings can be made to stop the leakage by drawing 
on the gland ring, holding the pressure for a number 
P hours by the compression of the packing. Thus. re 
cking of the press can be delaved until such time as 
e production schedule will permit doing so without 
‘urring lost time. 


\nother application wherein V-packings excel by vir 


of their inherent characteristics is in packings for 


lraulic presses with cast iron plungers or rams. It 


extremely difficult to pack such a press with any type 


mechanical packing other than the V-leather and 
tain a reasonable degree of service. The highly abra 
e character of the cast iron will wear a leather pack 
rapidly. In spite of the degree to which it has been 
lished, with water as the medium, the plunger will 


The resulting rough surface will wear and tear 


tvpe of packing. But with properly supported 
leather packing only the lip of the packing is in con 


Take-Uup 


landring la 
foto Tol dale k to: 


ameas 
again 
face of the 
plunger 


ae 


Fig. 1—Typical stuffing box and packing de- 
sign showing how the V-leathers maintain a 
flexible and long wearing seal 


Le hod @ OLA E Lh a 


»t V-leather 











Table I—Thickness of Leather for V-Packings 





Piston Diameter Leather Thickness 





45 Deg. 30 Deg. 
3/8 in. 3 32 1n 1/10 in. 
1/2 in. 1 81n 3 32 in 
5 8 1n. 5/32 im. 1 8 in. 
3 4 1n. 3 16 in. §/32 or 3/10 in 
7 81n 3 10 in. 3,16 in. 
- 643M. 3 10 in. 3,/1o1in 





tact With the plunger and hence the amount of weat 


ICSS,. In addition, ability Ol thre \ leathet to serve 
] 
as a compression packing adds to its lite 
ae 
Similarly, leather V-packines have also proved then 


outstanding merit on rotating shafts or plungers Here 


also the lip contact feature enables them to withstand 
the continuous wearing caused by the friction of rota 
tion. They operate as a mechanical packing, but there 


ie distinct advantage of being able to take uy 


is alsv) ae 


on the gland ring after excessive wear has occurred 

thereby spre ading the V and etfectn FY a Seal 
7 

\nother insta 

he expected of V-lcathers is on plungers that are loaded 
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eccentrically or are subjected to the eccentric motions 
of the supported unit. Such continual loading or mo- 
tion may cause the plunger to become out-of-round. As 
a result, the conventional leather packing cannot press 
against the plunger with a uniform pressure at every 
point in the circumference. But V-packings have such 
an exceptional degree of flexibility that they will com- 
pensate for such irregularity. 

Similarly, presses will sometimes be found to have 
excessive clearance between the plunger and the cylin- 
der wall or between the plunger and the gland ring, 
causing a premature failure of the packing. This con- 
dition can be eliminated in most instances by the use of 
V-packings. Properly supported by the necessary metal 
supporting rings having the proper clearance, the design 
of the V-packing, can be made to compensate for the 
excessive plunger clearance and there will be no danger 
of packing being pinched in the clearance space. 

In designing to use V-leather packings two factors 
must be determined. These are the cross-sectional di- 
mensions of the packing to be used, and secondly, the 
number of rings to be used. With reference to the 
latter, there must be at least enough rings so that the 
total clearance between the rings will permit enough 
axial take-up to get the desired spread. At least three 
rings should be used, the average is + to 6 for pressures 
up to 15,000 Ib. per sq.in. In general, the greater the 
pressure and speed, the greater the number of rings. 
In special cases such as when the packing also serves as 
a bearing as in some horizontal presses, additional rings 
must be provided. The minimum number of rings, 
three, should be used when pressures are low, in order 
to minimize frictional losses. But high plunger veloci- 
ties, even at low pressures, may require more rings. 

The selection of the packing dimensions not only for 
service requirements, but also as to the limitations of 
molding leather, has been developed through experi- 
ence. The pressure and the type of motions will deter- 
mine not only the number of packings but also the 
thickness of the leather to be used. The angle of V 





may be 30 deg. or 45 deg., although many manufac- 
turers use a lesser or greater angle. For a given leather, 
a greater angle will necessitate a wider packing space. 
In the accompanying Table I are given the recom- 
mended thickness of leather for V-packings for dif- 
ferent piston or plunger diameters, and in Table II are 
given the principal dimensions of V-packings of various 
thicknesses of leather and for both 30 deg. and 45 deg. 
angles. The recommended dimensions are those within 
the heavy lines. 

Both top and bottom supporting rings of metal are 
recommended as they present a more rigid and eco- 
nomical installation. Metal is not only better able to 
withstand the pressure to which it may be subjected, 
but it also can be used over and over again. Leather 
or composition supporting rings can be used, but usually 
they must be renewed with each replacement of the 
packing. Furthermore, if composition supporting rings 
are to be used the type of hydraulic medium must be 
taken into account. For example, oil has a great ten- 
dency to disintegrate rubber compositions. 

Supporting rings should be machined to the same 
included angle as the angle of the packing, as shown in 
Fig. 1. This will give the proper support and flexi- 
bility. The supporting ring that is to fit into the V-sec- 
tion of the packing, shown as the upper ring in Fig. 1, 
should be machined with a radius equal to the radius 
at the base of the packing. 

The two important requirements for the success of 
any type of packing design are to properly support 
the packing and to maintain proper clearances: With 
a set of V-packings another factor should be given con- 
sideration and that is the angle of the supporting rings. 
Experience has proved that supporting rings made on 
an angle different from that of the packings, do not 
give the best results. 

Leather V-packings are not a “cure all” for packing 
design. However, they do have a specific place in in- 
dustry, and for certain applications and service condi- 
tions excel all other types. 








Table II1—Recommended Proportions for Leather V-Packings 






































Recommended dimensions are within heavy lines. Dimensions in inches. lL. A 
| 45 deg. Angle 30 deg. Angle 

A B | = R x a, 

Width Thickness | C-Depth of | D-Depth in ]| C-Depth of | D-Depth in ] Radius Ring Tas 

| Packing | Contact Packing Contact f 

1 4 1/160 0.172 0.088 0.2603 0.325 5 /64 
3/8 | 1/16 | 0.234 | 0.088 0.372 0.125 5/64 Ce 
3/8 | 3/32 0.266 | 0.133 0.403 0.187 7/64 Ds} 
1/2 | 3/32 0.328 0.133 0.511 0.187 7/64 Y ‘ 
1/2 | 1/8 0.359 0.177 0.542 G..25 9/64 C 
5/8 1/8 0.422 0.177 0.650 0.25 9/64 ; 
5/8 a/ae 0.453 0.221 0.682 0.322 11/64 
3/4 5/32 0.516 | 0.221 0.790 0.312 11/64 
3/4 3/16 0.547 | 0.265 0.821 0.375 | 13/64 — —t 
7/8 &/32 0.578 | 0.221 0.898 0.312 | 11/64 
7/8 3/16 0.609 0.265 0.930 0.375 13 /64 

1 3/16 0.672 0.265 1.038 379 13/64 

11/8 3/16 0.734 | 0.265 1.146 0.375 13/64 

11/4 3/16 0.797 0.265 1.254 0.375 13 /64 

13/8 3/16 0.859 0.265 1.363 0.375 13/64 

£12/2 3/16 0.922 0.265 1.471 0.375 13 /64 
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Specifications for Painting and Lacquering 


Standards Division 


N THE first section of these specifi- 
‘ations on page 464 in the December 
number, information of a general 
ture was given for surface prepara- 
tion and application of the paint. In 
this section are given detailed specifi- 
cations for painting conditions and 
types of finishes for steel parts. 


PROPER PAINTING CONDITIONS: Proper 
ventilation, uniform temperatures, well 
kept equipment, and good light are all 
essential to obtaining good results. 
Paint dries slowly in cold or damp 


locations. Light is most important 
and should be strong but free from 
glare. Strong air currents blowing 


ver the painted surfaces are to be 
avoided. 

It is absolutely necessary to have 
oil and water separators on all air 
lines connected with spray equipment. 

\ll portable tank spray equipment 
containing pigmented materials must 
be equipped with power driven agita- 
tors which are permitted to operate 
continuously. When hand spray cans 

open paint cans are used, the oper- 
itors shall be instructed to stir the 
contents thoroughly with a flat paddle 
at least once an hour. Pigmented paints 
settle out rapidly after thinning. 
SPECIAL INSTRUCTIONS FOR LACQUER- 
ING: Lacquer should be applied by 
spraying. Do not use brushes, as 
brush application is very difficult and 
is practical only on small parts or on 
touch up work. When brush applica- 
tion 1s necessary, it should be flowed 
on, using a soft hair brush. 

lacquers are more susceptible to 
poor painting conditions and improper 
cleaning methods than any other type of 

terial. The grease deposited on 
smooth metal parts by touching with 
hands is sufficient to injure the 
esion, and may cause the lacquer 
to peel off after it is dry. The sur- 
lace to be lacquered must be as nearly 
chemically clean as possible and then 
juered at once. When trouble with 
pecling is experienced, the parts should 
vashed in clean lacquer thinner and 
‘d dry with clean cloths. 
mooth polished metal surfaces tax 
adhesion of any finishing material. 
ossible, such surfaces should be 
thened by shot blasting or rubbing 

abrasive cloth. 

lushing or whitening of the lacquer 
is caused by moisture condensing 
the surface of the lacquer film 
e it is drying and causing the 
s in the lacquer to throw out of 


solution. The addition of about 10 per 
cent of butyl acetate to the lacquer 
thinner will usually prevent blushing 
on wet days unless drafts are permitted 
to blow on the lacquered surface, or if 
moisture is present in the air line. 

Pitting and blistering of the finish 
is usually caused by the lacquer drying 
too fast, thereby trapping air bubbles 
in the film. It can likewise be over- 
come by using retarder and by elimi- 
nating drafts over the work. 

The following points should be ob- 
served to prevent most of the troubles 
in lacquering : 

1. Prevent drafts from open doors 
and windows trom striking the work. 
Close windows near the spray booth 
and cut exhaust fan speed to avoid 
drafts over the work. 

2. Keep the lacquer room shut off 
from rooms which contain acid tanks, 
cleaning baths, or plating tanks giving 
off steam and moisture. 

3: Preheating the work before lac- 
quering is helptul. The temperature 
ot the object should not exceed 40 deg. 
C. when lacquer is applied or a pebble 
like finish will be obtained. 

4+. Keep moisture separators in the 
air line in good operating condition 
and drain frequently. 


Two-Coat Inhibitive Prime 
and Lacquer Finish 


This is a two coat finish consisting 
ot one coat ot a durable e@loss black 
lacquer applied over an_ inhibitive 
primer. It is especially suited for steel 
or iron parts, but may be applied over 
cadmium plate, galvanizing, and others. 


CLEANING: Clean surfaces thoroughly. 
Remove rust and loose scale by shot 
blasting, or by scraping and wire 
brushing. Remove oil, dirt, and 
grease thoroughly, using a_ solvent 
wash or alkaline cleaning methods. 
Powder deposits left on the surface 
after cleaning shall be removed 
thoroughly by wire brushing and wip 
ing or blowing. 


PRIMING: As soon as possible aiter 
cleaning, apply a uniform coat of red 
priming paint thinned with paint 
thinner to the correct consistency. 
Air dry until hard, approximately 4 
hr., before applying the next coat, or 
bake at 230 deg. F. 


LACQUERING: Apply a uniform coat 
of gloss black lacquer thinned with 
lacquer thinner to the correct con- 
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sistency, not more than one part 
thinner to one part lacquer being re 
quired, \ir dry until hard betore 
handling, from 15 to 30 min, being 
required, 


Three-Coat Air Drying Paint 
for Outdoor Exposure 


This is a durable, three coat, dark 
gray, glossy, air-drying finish. It ts 
applied mainly to steel tanks and struc 
tural steel parts subjected to outdoor 
exposure, 


CLEANING: Remove rust and_= scale 
thoroughly by sand or shot blasting if 
possible. Otherwise use scraping and 
wire brushing. Grease, oil and dirt 
must be removed thoroughly. 


PRIMING: Apply all paints by brush 
ing, spraying, flowing or dipping. 


Prime all surfaces with primer thinned 
with paint thinner to the viscosities 
eiven below. Varnished castings shall 
be wirebrushed before priming to in 
sure removal of small rust spots, loose 
varnish, and other defects. Allow the 
primer to air dry at least 4+ hr. betore 
applying the second coat. 


PAINTING—SECOND Coat: Apply, over 
the primer, a coat of light gray paint, 
thinned with paint thinner to the vis- 
cosities given below. Allow this coat 
to air dry at least 4+ hr. before apply- 
ing the top coat. 


PAINTING—Lop COAT: \pply, over 
the second coat, a coat of dark gray 
paint thinned with paint thinner or 
benzine to the viscosities given below. 
\llow this coat to air dry at least 18 
hr. before handling. 


THinntnc: Thin the paints with 
proper thinner to the viscosities given 
below, using the Demmiler  Vis- 
cosimeter. 


Viscosity (Seconds) 
Seconds—Demmler Viscosimeter 


Brush Pre ssure Suction 
ing Tank Spray Cup Spray 
100-300 80-150 25-60 


Flowing 
or Dipping 


15-20 


Where viscosity control of paints 
cannot be followed, add approximate 
quantities of thinner as follows: 


Brushing—1 pint thinner to 1 gal. paint 
Spraying—2 pints thinner to 1 gal. paint 
Dipping—3 pints thinner to 1 gal 


paint 
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Standardization of finishing 
materials permits standard- 
izing production procedure 


Establishin 
Standards 
for Materials—I] 


R. KE. HELLMUND, Chief Engineer 
D. F. MINER, \anager 
Vaterials and Process Engineering Department 
Hestinghouse Electric & Manufacturing Company 





In this second and concluding installment 
the authors define the classes of standards 


E IS impossible to bring all practice into and explain how manuals covering general 
line with perfect standards. Special varie : 
ties and sizes of materials will always be standards are prepared for inter-plant Use. 
necessary. The recognition of this led to the 
adoption of “Class .1° for general standards 
and “Class /° for restricted materials—that is, 


Part I appeared in the March number 


specials. Class 21 stocks are used freely and 

always in preference to Class / to bring about 

large quantity use of these materials and consequent climinate manufac.uring operations. Merchandize, such as ©) 
. : - : haat hala anni: . rafricerators. oF atthour beta: 

reduction in cost. With reference to Class 2B. stocks CE OE A ENS, SEATS, CF We Meese 

there are definite restrictions reevardinge their use and made in sufficient quantities to warrant special materiais 
‘ Karate ' me parts. However, it is undesirable to introduce such spec 


they should be resorted to only when satisfactory re- materials indiscriminately into other designs or departme: 
sults cannot be obtained with Class 21 stocks. To make and they should therefore be Class B items. This practice 
these restrictions effective, special approval 1s necessary facilitate their quick elimination when they are no longer ne¢ 


for the particular purpose for which they were introduced 


for the use of Class P stocks either by the department : ‘ sega 
; (c) Special customer requirements: This is anothet 


] + ) = - o “1 , + . ‘ - 

head on ee oc maras rib eee : ribs B stocks _ ance requiring limitations in use. The U.S. Navy frequent 
identified, as their specifications are printed on a special specifies materials or finishes not usually employed for industri 
color paper and definitely marked to indicate the re urposes. Utilities sometimes have their own local standards 1 
strictions under which they can be used. olor of porcelain glaze or for hardware. Unless it is advisa! 

There are several reasons for restrictions in the use a ees oe ee on, ey ee ~—_ 

‘ sigs ‘ { the general standards, and, being limited-use standards, shou 
of materials, as tollows: he listed as Class B materials 

(a) Obsolescence: Over a long period of operation it 1s un (d) Local plant conditions: These conditions invo've s' 
avoidable that many materials will accumulate which do not. fit cial processing equipment or sources of supply. They may 
in with a consistent plan of standavdization. If such materials quire materials not desired as standards for other plants. 
lo part eNisting solete designs, t may be needed examples: a humid location may require a special formula 
lor req ts cys carried as Class B stock but lacquer thinner; a certain foundry sand may be used because 

tt rb us d for any new lesigns and in this way they will its proximity to the plant; or the type of baking oven used n 
LT oun ) disappear as the old designs and parts are no longer require modification of insulating varnishes. These conditi 
produced may be absent at other plants and the use of such materials s] 

(b) Special sizes for large activity: In large production, be restricted or avoided at these other plants. This may ag 
economy of fabrication will sometimes justify the use of a special be accomplished by listing for local use, or as Class B, or by s 
size of material or one with tolerances for pacticular purposes other warning identification 
| example, where strip materials can be forming ma eo 14 p a ‘ 
iis. it ix Semmeiihr aoduatiiinal tes lita tbiia- uk o. umecial Jt is commen able to standardize the major mater 
width to avoid scrap or finishing operations. The same may be within each plant of a large company. Local et! 
said of material with extra finish or rounded edges which will must be relied upon to make detailed decisions and 
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nake the work etfective. A bigger task appears, how 
ever, when an attempt is made to coordinate the mate 
jals of fifteen plants manufacturing products as diverse 
is clock motors and turbines, or radios and oil circuit 
reakers. When an attempt is made to have all plants 
onform to a general plan on standards, the general ex 
use is that the problem is different in the several 
lants. This is true in detail, as the individual parts 
fany one plant are different, but there are points of 
similarity and interests in common. 

Notwithstanding the difficulties involved in’ tying 
nits of a company together, the goal is worth striving 
for and the reward is great. It would be foolish to 
nsist on complete uniformity, as such a program would 
he ampossible to carry out, but the major items in 
common at two or more plants can be correlated to a 
remarkable degree. The desired goal will never be 
reached in any company, but the aim should be to cover 
as many lines of activity as can be justified or where 
he rewards are the greatest. The value of this is ap 
preciated when the time comes to move the manufac 
ture of a product from one plant to another. 

Coordination among the various plants with refer 
ence to standards in sizes is of course as desirable as 
coordination on grades. The stock of sizes kept at each 
of the plants may bea selection from headquarters sizes 
or may cover a ditferent range or may be more com 
prehensive than the headquarters list. However. all 
sizes should be coordinated. This can be readily done 
by making plans for the rational selection of sizes which 
will embrace all possible requirements of all plants. 

One procedure which helps the inter-plant problem 
is to recognize the dominance of certain plants in cer 
tain materials. A plant engaged in making household 
appliances is certain to be a leader in finishes and aj 
pearances. The standards of that plant with respect 
to such subjects as electroplating may well be copied I 
other plants. Another plant may build equipment sub 
jected to high temperatures; materials such as heat and 
corrosion-resistant steels are perhaps best known )y 
hat plant. The final selection of standard materials at 


































the dominant plant often can be made a company stand 
] 1,] 


ard with some modifications. A plant making weld 


to for the 


] 
CC 


lL, 


th manner 


lhiquid-containing vessels may well be looked 
best welding materials and gaskets. In tl 


something can be found in which each plant can be 
considered the leader. No plant wants to teel that it 1s 
dictated to by another plant or by headquarters, esp 


qially in an activity in which it has had more experience 


than the other plants. 
Information on Standards 


The benefits of standardization of materials cannot 
he obtained without provision for adequate information 
easily available to all who use the materials. One of the 
accepted methods of handling this problem 1s the dis 
tribution of books or manuals of standards. There is a 
real advantage in having all information of this char 
acter in one place 1f the volume is not too large. 

The plan adopted by the company under discussion 
Was to issue a “general standards book.” containing 
over 300 pages, at the largest plant. which 1s also the 
location of headquarters of staff activities. This book 


t 


is made up of three sections, the contents of each being 


Portion of the hardware 
storeroom. Out of 1,350 
former sizes of metal wash- 
ers, only 150 were retained 








a 
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Fewer grades and sizes 
of sheet’ steel means 
more advantageous pur- 
chasing and less stores 
expense, as well as lower 
inventories 


Another source of saving. Differ- 
ent grades of materials sometimes 
require different shop equipment 









arranged alphabetically. In the first section are listed 
the headquarters plant stock sizes of all generally used 
small parts, such as ball bearings, all forms of hard- 
ware, lubricating devices, and other units with detailed 
dimensions. The second part lists all stock raw mate 
rials, from asbestos to zinc. The third section, printed 
on pink paper, lists the Class 6 (non-standard) mate- 
rials. Engineering departments, cost units and manu 
facturing units at the headquarters plant have one or 
more copies of the book, which is kept up-to-date by 
periodic revision. All other plants have one or more 
copies for reference. These copies are used as a guide 
to local standards and as an index of materials available 
if it is desirable to draw on headquarters stock.  Fur- 
thermore, nearly one-third of the pages contain engi- 
neering data on properties, costs and other information, 
which is of use in all plants using the materials con- 
cerned. Each of the other plants has its own local 
standards book prepared on the same principles as the 
general book. 

It has been found necessary to include many sheets 
of standard information on material properties. Al- 
though engineering handbooks are available, the de 
signer needs to know the properties of the particular 
grades covered by the company’s specifications. Com- 
parison of grades, data on treatments, machinability, 
welding characteristics, and magnetic or dielectric prop- 
erties are listed for many subjects and are usually use- 
ful to all units or plants. 


Many of the benefits of material standardization are 





qualitative and therefore difficult to 
evaluate. However in many instances 
savings result that can be calculated 
and appreciated. Two typical ex- 
amples show what has been done. 

Metal washers occur 1n most every 
product assembly. Before any atten 
tion was given to this subject, each 
department designing its own wash 
ers and authorizing stock for their 
use, there was an astounding array 
of washers of all sizes. Whena study 
was undertaken it was found that 
there were 1,350 varieties, and that 
several sizes had been designed as 
many as five times by different de- 
partments. When standardization 
had been completed, 150 sizes were 
found to be adequate. The saving in 
one year was $25,000 because of re- 
duced inventory and lower tool- 
replacement costs. 

\s another example, over a period 
of years the number of special fab 
rics used for treated insulation had 
grown until the greatest activity was 
on materials that were not market 
standards. A study was undertaken to find out whether 
standard grades could be used. In the first year many 
items were changed to readily available goods subject 
to normal competition. The amount saved was $50,000 
The next year other cloths and tapes were studied and 
an additional saving of $50,000 was made, resulting in 
a total of $100,000 a year on these items alone. 


Consolidating Specifications 


Simplification of the records and documents neces 
sary for ordering and stocking materials is another 
important advantage. The use of consolidated purchas 
ing specifications greatly reduces the number of papers 
to be handled and recorded and thus aids in reducing 
mistakes. Less clerical effort is required in maintaining 
the various forms of information necessary. As an 
example, the specifications covering a group of insu 
lated fixture wires required 32 pages before consol 
dation. By eliminating the repetition of dimensions, 
ratings, and general instructions, and overlapping varie 
ties, the consolidated specifications required only three 
pages. 

The purchasing department is vitally interested in 
standardization of materials. Its problems in keeping 
down extra charges for small quantities, in eliminatin; 
errors from orders, and in obtaining materials on short 
notice are all made easier if the engineering depart 
ments follow a system of coordinated standards f 
materials, 





Drives and controls, a major problem in the design of almost every machine, will b 


featured in the June number of Product Engineering. 


and hydraulic circuits, functional controls and drives will be covered in a series of maj 


articles, reference book sheets and layouts of typical designs. 
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Latest developments in electric 








QUESTION AND COMMENT 














@ In an effort to find a better one-way 
rake the clamp-ring type was selected 
This patented clamp- 
ring type of one-way brake, or clutch, 
shown in Figs. 1 and 2, is simple in 
structure and positive in action. The 
large area of its gripping 


tor development 


surfaces 
gives low unit pressures and a wear 
lite that appears to be indefinite. The 
clamp-ring brake operates only when 
the shaft is stopped; or as a clutch 
when the shaft and clamp-ring have no 
relative motion between them. 

It has been adapted particularly for 
use as an automatic safety brake, or 
back-stop device for use in automo- 
biles. \fter considerable experimen- 
tation and testing, an installation was 
made in an automobile of light weight. 
his installation has been run more 
than 40,000 mi. with no apparent wear. 

Reverse release, which has given 
dithculty in former devices, is in this 
inherently foolproof. The 
shift to reverse can be easily made at 
inv time and under any condition of 

idling, regardless oft tight quarters or 
ot the steepness of the hill on which 


Instance 


he car is to be backed down. 

The general arrangement of the 
clamp-ring, used as an automatic 
safety brake, is shown in Fig. 1 and 














Clamp-Ring Safety Brake 


PHILLIP R. WHEELER 


Alexandria, Va. 


the schematic diagrams illustrated in 
ig, 2 show the method ot operation. 

In Fig. 2a the shaft is turning fo 
ward, and the shear of the oil film be 
tween the shaft and the clamp-ring 
exerts a pressure on the lever arm at 
A and pins B and C in direction indi 
cated by the arrows, thus opening the 
clamp-ring. 

When the shaft comes to a stop, the 
oil film is partially squeezed out by 
the initial tension of the ring. The 
ring is provided with a single spiral 
groove to allow the oil to escape. \ny 
tendency of the car to back causes a 
pressure at 4 and forces on the pins as 
indicated by the arrows in Fig. 2b. 
This locks the ring to the shaft. 

Shifting from neutral to reverse re 
leases end A of the lever arm, and the 
clamp-ring then rotates about } in. 
with the shaft, until the U-shaped 
member J) comes in contact with the 
housing as shown in Fig. 2c. This 
holds the inside end of the ring, caus 
ing it to open as the shaft continues 


to turn backward. 


\s shown in Fig. 2d, the stop arm is 
held in the housing by pin / Surtac 
I’, which engages with the lever-arn 


roller, 1s cut on an are the center ot 
When shitting to 
reverse the stop-arm is lifted, thereby 
] 
if 


which is at pin / 
t 
releasing the roller and lever end. R« 
gardless of the torque on the driv 
shaft, it is only necessary to ove 
come the friction of the roller to re 
lease the satety brake 
\ ratio of 3 


point of application « 


to 1 between pins and 
t force on. th 


lever was found to be necessary fo 
satistactory operation. However, th! 
ratio is not fixed as it depends upon 
various factors according to the instal 
lation. 
which the lever 


he position of or direction in 
should 
action was 


extend fot 
dete1 
mined to be back around the shaft wit 
the lever as near to the shaft as pos 
sible. 


It was not necessary to take advan 


optimum locking 


1 


tage otf all the locking action whicl 
can be obtained by VaTving pin size oO1 
shaft diameter. Considerable less than 
the maximum obtainable will give 
positive locking action and keep shaft 
diameters, stresses and size of parts at 
his particular installa 
tion on the light-weight car required 
) ] 


only a 2-in. diameter ring 


a mininMuiM.,. 


Fig. 1—Automatic one-way brake used on light-weight car to 
prevent backing ona hill. Fig. 2—At Fig. 2a the shaft is turn- 
ing forward, at Fig. 2b the shaft comes to a stop, at Fig. 2c its 
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shown the reverse motion, and Fig. 2d shows the stop arm 
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What Shape of 
Tooth 2 


lo thy / itor: 

@/ want to use a positive tooth or di 
clutch that can be engaged while rot: 
ing It is to be used in a reversi 12 
stallation where excess noise is obye 
tionable. Can your readers give 


f tooth tl 
W] 


are 


idea as to the shape O 


vive these characteristics 7 
materials and heat-treatments 


¢ 


suited for medium loads and spee 
satista 
to be lubricated by a s] : 
—JoHN Bes 


Ba 


and fo1 ctory wear? The te 
ash 


\ 


are sVstel 


Piya 


Pinion Centers 
for Planetary Gears 


lo the Editor 

@ The author of the article with tl 
above title in the January issu 
Product Engineering has evidently lo 


sight ot the true action ot planetat 
} 


gearing for, though his explanati 
and derivation of the formula are quit 
Involved, an error in his analysis 
produced a formula which gives a 1 
result. Rather than try to point 
here the author introduced his ¢ 
It seems More practical to attac 
problem from the beginning a 
46 ; ; : ve a formula bv the most. s 
Radii for approximate ellipses having eight points in Sy 
common to true ellipses and practically the same true area sero 
\ssume that the gears are asst 
is in Fig. 2 on page 24 of the 
111 i" ? ci) 11 iW the line (1) fh 11 v ne vie — von ig 
; . , - - sul nd planet gears p 
Jetegmmnemt CROFT FOF ins 2 on the a scale to the point | ee ee Se eee a 
d aon tie , Eli , on the b seale. Where this line cuts sun gear and the center 
Approximate LUItIpses the & scale read off the value of ee cle # 
b which is 2 in this instance. ee ee ee 
1S BEGGS ae bit ean yaar sun gear held stationary, rotat 
ae po eee agai . a .* gr . ay ring gear one tooth (1°56 of a 
oe Perey ba ‘N pi ee ee On Um Rapese " Now the center ot the seco 
raw the line (2) to the point 1 on space of the ring gear lies 
@ The acco vine chart gives radii the b scale On the FR scale is read iginal line of centers and b 
tor drawing approximate ellipses wit! he value Fk 3.28 in. where the / same relationship to the sun et 
COMpasses L hie ellipses will have SCA s+ cul I) line (2). s the first tooth space on t 
erght  pomts common with true 3) Similarly transter the value ot gear did betore it was advan 
ellipses and al Will have practical! to the scale. From 2 on the 0 Pheretore, disregarding 
the same are Phe chart method is scale, draw the line (3) to 2 on the « widths of t gears, anothet 
laste! that thr usual graphic scale Where the line (3) cuts tir eear can be assembled in the 1) 
method Phe ce ruction lines of the scale is read the value 0.610 eriv occupied by the first 
graph h ire usually difficult Checking these kh and r values, gear and the line of centers 
to eras plicated) drawing b é his instance gears coincides with the origi 
lf the n ' nor semi-axes lt ‘ having a 3-1 adius 1s i enters Phe angulat . 
the cll r respectively t] projected ¢ i plane at 45 deg ough which the first planet ox 
chart gives the 1 R and us to tl Pp of the circle ts proyectiol tate While the ring gear was 
t Imate ellipse I Ie lipse with 3-in. st 1 oth, which is the angul 
OW find b, the sen nee between the two planet ee 
Phe use chat iv be illus 1 draw the line (4) ron nimum distance betwee 
trated ele \\ Cc ete eXan tle thre 1 3 on thie scale t rougn th o Janet Fears 
\ssumineg ( xis .f to be 4 $5 o nt on the & scale to cut th na planetary gear train witl 
| cis B be 2 h scale Ms gives b 2 ie lhe t ry sun gear the planet eat 
then 2a 1. The procedu li sions tor Te dor are obtained V>/ CN Na revolutions al 
tor obt: v Sas: to! s expl e n steps (1) 2) and the sun gear while the ring geai 
low (3) revolution Pherefore, 
148 PRODUCT ENGINEERING ¢ APRIL 1936 














ng gear makes 1/.\, revolutions 
one tooth) the planet gear makes 
N, | N, (N, t No) | revolutions 
round the sun gear or 1/(.NV, + NV, ) 
volutions. Expressed in degrees, the 
ngle of rotation 9 360/ (CN, + Nz) 
hich is the minimum distance be- 
veen meshing planet gears. 
\pplving these formulas to the ex- 
nple in Fig. 2, while the ring gear 
akes 1 56 of a revolution (one tooth ) 
e planet gear makes 1/ (56 + 18) or 
7+ of a revolution around the sun 
eear and 9 360, 74 4 deg. 51 min. 
54 sec. The point nearest to 120 deg. 
25/74 of a circle or 25 & 360/74 
121 deg. 37 min. 18 see. Apply- 
the formula to the example in Fig. 
the planet gears will mesh 360,72 


] 
or 5 deg. apart instead of 10 deg. as 
stated in the original article. Stated 
simply, the number of meshing posi- 
tions is equal to the total number of 
teeth .V, + Vy in the ring and sun 
gears. —C, A. JOHNSON 

Springfield, Mass. 


To the Editor: 
@\r. Johnson’s method and solution 
are correct. A small checking model 
was made of 36 diametral pitch gears 
is illustrated in Fig. 2 on page 24 of 
the January issue. The 18-tooth sun 
gear Meshes with three 19-tooth plane- 
tary gears, the latter meshing with a 
56-tooth ring gear. It was found that 
74+ meshing points occur. Therefore 
the number of meshing points are equal 
to the sum of the teeth in the 18-tooth 
sun gear and the 56-tooth ring gear. 
the angular setting nearest 120 deg. 
in Figs. 1 and 2 as in Mr. Johnson's 
solution are also in agreement with 
tests made. —W. SPENCER 


Denver, Colo. 


, ° 
Wrong Credit 
the Editor: 
the design shown as Fig. 9 in 
e 31 of your January number it is 
d that this coupling is manufac 
t d by Foote Gear Works. As far 
| know, this company does not 
e flexible couplings, and the design 
visa product ot the \jax Flex- 
Coupling Company. Undoubtedly, 
\jax people notice this mistake, 
will call your attention to it. 
larly, the design shown in Fig. 11 
ta product of Foote Gear Works, 
ugh | do not know whose design 
—G. I. W. 
Baltimore, Md. 


I 


NTOR’S Note: It will interest 
W. to know that W. I. Belden, 
manager of the Ajax Flexible 

ling Company, of Westfield, 
beat him to it by a week. We 
humbly admit the mistake. The 

n shown in Fig. 9 is a product of 

and the design in Fig. 11 is a 
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former product of Foote Bros. Gear & 
Machine Company. It is true that 
Foote Gear Works, whose principal 
product is gears and reduction units. 
do not make flexible couplings. Foote 
Bros. Gear & Machine Company 
makes a cushion type coupling as 
shown in Fig. 10 with the same pin 
and bushing construction. 


Babbitt for Sleeve 
Bearings 


To the Editor: 

@in 1839, the U. S. Patent Office 
granted an application from a silver- 
smith for a patent on something en- 
tirely unrelated to his work—a_ loco 
motive bearing-box. The claims on 
which the patent was granted were 
that by lining the boxes “within which 
the gudgeons or journals of machinery 
in general and the axles of railroad 
cars, locomotive engines, and other 
cars or carriages are to run” with a 
metal composition such as “hard 
pewter” the “heating and = abrasion 
which are apt to occur under the ordi- 
nary mode of constructing them are 
prevented, and their durability is con 
sequently increased.” This alloy con- 
tained approximately 90 per cent of 
tin, the balance antimony and copper. 
The inventor’s name was _ Isaac 
Babbitt. 

Since Isaac Babbitt’s invention, 
many alloys have been granted patents 
on claims of superiority over the 
original alloy but very few of the 
patented allovs have proven successtul 
as bearing metals. No machine today 
in general use has caught up with the 
capabilities ot the modified britannia 
metal. It still is capable of carrying 
the load and withstanding the shocks 
and the speed of any machine now in 
general use. 

Neither the automobile, nor the 
diesel engine, nor the rock crusher, to 
mention three machines in which the 
bearings are subjected to very severe 
service, needs a better bearing alloy 
than the genuine babbitts that have 
been used tor nearly a hundred vears. 
In automobile engines the newer alloys 
night wear longer than babbitt, but a 
babbitt bearing will, under normal con 
ditions, serve for the life of the car. 
In the Indianapolis automobile races 
of the past several vears, where the 
connecting-rod bearings were sub 
jected to speeds as high as 6,000 r.p.m. 
the old fashioned babbitt came through 
in splendid shape. 

One important advantage of babbitt 
over most of the new alloys is that a 
bearing can be lined in any machine 
shop. Most of the new bearing alloys 
require expensive equipment, or spe 
cial skill, or both. Until a new alloy 
is developed that can be handled as 
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easily and as inexpensively as babbitt, 
and possesses better bearing and wear- 
ing properties, and until the machinery 
in which bearings play an important 
part shall require that they stand up 
under much heavier loads, much 
harder knocks and much higher speeds 
than present-day machinery, babbitt 
metal will continue in its present post 
tion of supremacy. Hinry MARTIN 
New York, N. Y 


lo the Editoi 
@1 am quite certain that Mr. Martin 
is misinformed in some of his. state 
ments, particularly where he states 
that tin babbitts are quite satistactory 
for automotive uses. | can assure vou 
that if this is true, the Ford Motor 
Company is wasting hundreds of thou 
sands of dollars per vear on their beat 
ines and that there are many installa 
tions of diesel type automotive engines 
where tin-babbitt bearings will not 
stand up long enough to give a sat 
isfactory test of the motor. It is quite 
true that automobiles can be designed 
so that tin bearings will be satistac 
tory, but at the present time several of 
the automobiles as they are now de 
signed, cannot use tin-babbitt bearings. 
—A. J. PHILLIPS 
Vaurer, N. J 


Rubber Under 
Pressure 


lo the Editor: 

@ When pressure is placed on a block 
or evlinder of rubber the dimension in 
the pressure direction is reduced and 
other directional dimensions increase 
This principle is used to advantage in 
the design of various types of holding 
devices, and should be adaptable tor a 
number of other applications. Such an 
installation is that of rubber sanding 
drums of small size, designed for sand 
ing the scrolled edges of various tvpes 
of work. 

Use of this type of drum allows 
quick changing of the sandpaper ot 
other coated abrasive, which is made 
up in the form of sleeves, in such man 
ner as to slip readily over the rubber 
drum. The drum is simply a small 
evlinder of rubber centrally bored = to 
slip over a revolving arbor and held by 
the arbor washer and nut. The drum, 
with the coated abrasive sleeve placed 
on it, is slipped onto the arbor, and the 
arbor nut tightened. \s the nut 
presses the washer against the end of 
the rubber cylinder, the rubber is com 
pressed endwise, and inereases suth 
ciently circumterentially by the same 
action to hold the abrasive sleeve 
firmly. It is obvious that not only 
holding action, but braking and other 
applications night easily be based on 
this principle. Joun E. Hy er 

Peoria, Jl. 
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Typical Designs of 


CYRIL DONALDSON 


Rochester Mechanics Institute 





This last installment shows designs wherein 
keys, gears, chains, rollers, cushions or 
springs are used for the flexible member 


Fig. 36—In this coupling of Falls Clutch & Machinery 
Company two hubs with triangular heads and a three-piece 
sleeve are used. The sleeve is bolted together when assem- 
bling. Three pieces of compression lining provide the neces 
sary flexibility. Misalignment is compensated for in all 
directions by compression of the linings. 

Fig. 37—This Medart Company flexible coupling uses a 
number of square keys or pins made of fiber, Textolite o1 
other flexible material which engage V-slots. Clearance is 
provided in the V-slots for flexibility. The pins are held in 
place by a retaining collar. Coupling can float endwise. 

Fig. 38—In the design of The W. H. Nicholson & Com 
pany flexible coupling, a series of floating steel keys slide in 
dovetail slots cut into each flange. The degree of misalign 
ment compensated for depends on the clearance between th« 
keys and slots. Wear is reduced and cushioning is provided 
by operating keys in oil bath. Keys act noiselessly, centrifu 
gal force keeping them against the slot surfaces. 

Fig. 39—In another design made by Falls Clutch & Ma 
chinery Company, a triangular center floating member mad 
of steel is placed inside two flanges. As in Fig. 36, thre 
pieces of compression lining are used. Coupling flanges ar 
triangularly recessed. 

Fig. 40—In this Clark Controller Company design, 
splined hub mounted on each shaft is connected by a sleeve 
having internal projections. Power is transmitted throug! 
strips of packing fitted between the projecting teeth in the 
hubs and sleeve. Packing is retained at each end by keeper 
ring and snap ring. Compensates for misalignment in_ all 
directions without the use of flexing materials. 

Fig. 41 In one design of Lovejoy Too! Works flexibl 


coupling, individual free-floating load cushions are hun: 
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Flexible Couplings—I}b 


etween the flange jaws on removable studs. These replace 
ible cushions are made of brake-lining material, leather or 
ubber-duck fabric, depending on the loads sustained and the 
resilience required. No lubrication is needed. 

Fig. 42—The positive drive design of Diamond Chain & 
Mig. Company consists of two sprockets connected by a 
ength of roller chain. Clearance between sprockets and 
chain side plates allows freedom to compensate for misalign- 
ment in all directions. 


Fig. 43—The Poole Engineering & Machine Company 
uses a two-piece floating sleeve with internal gear teeth cut 
at each end, meshing with gear teeth on hubs. Toothed hubs 
are mounted at the end of each shaft. The hub teeth have 
spherically formed crowns. The teeth are in mesh around 
their entire circumference. Compensates for misalignment 
in all directions without the use of flexing materials. Bearing 
surfaces are lubricated in a bath of oil. Dust is excluded by 
packing ring at either end. 

Fig. 44—A silent chain is used as the flexible member in 
the Morse Chain Company coupling, the load being distrib- 
uted over a number of teeth. A series of retaining links, 
running in the center of one sprocket, keep the chain in place. 
Flange covers enclose the chain when necessary. 

Fig. 45—Convex jaw surfaces that exert a rolling pres- 
sure when loaded are used in another Lovejoy Tool Works 
coupling design. The convex surfaces are so proportioned 
that the compression is uniform over the entire area of each 
spider arm. The floating spider is made of a resilient mate- 
rial which gives flexibility in all directions. 

Fig. 46—This T. L. Smith Company type of coupling has 
a flexible metal ring engaging projections integral with the 
outer and inner hubs. A packing ring protects the interior 
from dirt, vet compensates for angular misalignment. 
ling can drive in either direction. 

Fig. 47—In this Meriam Company design, the internal 
and external hub is connected by a series of spring steel 
rollers fitted into semi-circular recesses in each hub. The 
rollers are made of strip steel, wound spirally and ground 
on the periphery. Quiet operation is secured by packing the 
interior of the coupling with grease or ground cork. 
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A.B. Celebrates 50th Anniversary 
of First A.C. System 


N \ nation-wide celebration spon 

sored by the American Institute of 
Kleetrical simultaneous 
meetings in 48 principal cities through- 
out the United States celebrated on 
March 20, the 50th Anniversary of the 
first successful demonstration of the 
first alternating current system. On 
March 20, 1886, at Great Barrington, 
Mass., William Stanley completed the 
first a.c. electric system, furnishing 
light to 13 stores, two hotels, two doc- 
tor’s offices, 1 barber shop and_ the 
telephone and post offices. The lamps 
used were 150, 50 and 16 candle power 


Engineers, 


SIZeS. 

Interesting facts about this first in- 
stallation is that the 25 hp. steam en- 
gine drove the generator which fur- 
nished 12 amp. of current at a maxi- 
mum of 500 volts. The voltage was 
then stepped up, transmitted over the 
line and the voltage stepped down in 
transformers housed in wooden boxes 
in the cellars of the buildings to be 
lighted. 

Following this initial demonstration 
there was a period of intense produc- 
tion activity with results at an amazing 
speed. By September of the same vear 
designs were completed, machines 
built, tested, and put into practical 
operation, In) November George 
Westinghouse, who was associated 
with Stanley, installed the first com- 
mercial system in Buffalo, N.Y. By 
October, 1877, between 30 and 40 
plants were in- successtul operation 
generating and distributing a.c. cur 
rent. 

It was George Westinghouse who. 
through his vision and commercial 
enterprize, and William Stanley, who 
through his) genius and consistent 
effort under conditions of extraordi 
nary difheulty, made this development 
possible. 

Stanley was an intensely practical 
technical man. Tf something did not 
work one way he tried other ways and 
kept experimenting until he obtained 
his goal, In 1888 he was joined by 
C. ©. Chesney, later a vice-president 
of the General Electric Company, and 
in 1889 John F. Kelley, electrician of 
the Newark Shops of the Westing- 
house Electric & Manufacturing Com- 
pany became associated with Stanley. 
These three men combined their efforts 
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for the continued development Or A:c. 
transmission. Not until 1891, when 
Steinmetz met Stanley, did the mathe- 
matical analysis which became the 
basis tor the design of alternating cur 
rent machinery, come into the picture. 


Start Accrediting 
Engineering Colleges 


HE PROGRAM of inspection 
and accrediting of engineering 
curricula, which the Engineers’ Coun- 
cil tor Development 
offered last yvear to schools granting 


Professional 


engineering degrees, has been accorded 
a hearty response by 34 colleges and 
universities in the New England and 
the Middle Atlantic States.  Inspec- 
tions in these two regions were inaug- 
urated late in 1935 and will be actively 
continued during the next few months. 
When substantial progress has been 
made in these areas, it is expected that 
the program will be extended to engi- 
neering schools throughout the United 
States. 

The accrediting program has for its 
purpose the best development of engi- 
neering education by identifying those 
institutions that offer engineering cur- 
ricula worthy of recognition as such. 





The second objective is to build up 

list of accredited engineering schools 
which it is hoped may be unitormly 
adopted by educational, technical an 
State organizations now using dissimi 
lar lists. 

Institutions in the New Englan 
states that have applied for accrediting 
are: Brown University, Dartmout] 
College (Thayer School of Civil E1 
vineering ), Massachusetts Institute ot 
Technology, Northeastern University 
Norwich University, Rhode — Islan 
State College, Tutts College of Engi 
neering, University of Maine, Uni 
versity of New Hampshire, Universit 
of Vermont, Worcester Polytechnic 
Institute, Yale University. 

In the Middle Atlantic states the 
following schools have applied: Altre 
University, Bucknell University, Cat 
negie Institute of Technology, Clark 
son College of Technology, College ot 
the City of New York, Columbia Un 
versity, Drexel Institute, Johns Hop 
kins University, Lafayette College 
Manhattan College, New York Uni 
versity, Newark College of Engineet 
ing, University of Pittsburgh, Poly 
technic Institute of Brooklyn, Prince 
ton University, Rensselaer Polytechni: 
Institute, Rutgers University, Steven 


Institute of Technology, Swarthmore 


College, Syracuse University, Unior 
College. Webb Institute of Naval 
Architecture. 

In this activity, being advanced by 
the Committee on Engineering Schools 
headed by Dr. Karl T. Compton 
president, Massachusetts Institute ot 
Technology, ECPD is acting as an ac 
crediting agency for seven technical 
educational and legislative bodies 
Other major committees of ECPD a1 
giving their attention to selection ar 
guidance of prospective engineering 
students, professional training of young 
engineering graduates, and the devel 
opment of standards of professional 
recognition. ECPD headquarters 
29 West 39th Street, New York, N. 


will supply turther information. 





Beryllium Copper Molds Open 
New Uses for Plastics 


ye PHE August 1935) number of 
Product Engineering, mention was 
made of the development of cast 
bervllium-copper dies for > making 
molded plastics. This development, 
the result of two vears of carefully 
planned experimental work carried on 
by the Bronze Division of the Gorham 
Company has now reached a_ point 
where its scale of use and limitations 
has been more definitely established. 

It is pointed out that beryllium cop- 
per should be considered supplemen- 
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tary to the mold materials now « 
ploved and is not to be considered 
a panacea or cure-all. It is a new 

and like all new tools it will be s 
time before its exact place in the 
dustry will be determined. \t pres 
cast beryllium copper molds have b 
found most suitable and econom 
for small parts of intricate desi 
that would need a milling cutte: 
fragile that it would not stand uy 
cutting the cavity in) mild mac! 
steel. \nother definite field) for 


ryllium-copper cast mold is for re- 
oducing decorative ornamental de- 
ens where reproduction is obtainable 
steel only by expensive hand en- 
aving. 
lhe characteristics of beryllium cop- 
- which make it particularly suitable 
this purpose are the sharp defini- 
m that is obtained when the metal is 
st and the ease of hardening the 
etal by a heat-treatment that does 
warp the die or change its dimen 
ms. Of course the dies do not last 
long as those made of tool steel or 
‘k hardened steel. 


Alloy Steel Reduces 


Inertia Loads 
PENNSYLVANI RR. locomo 
A ny 


tive equipped in July, 1934, wit! 
imken roller bearings for main and 
le rods recently completed 96 OOO 
in regular passenger service be 
tween Pittsburgh and Columbus, Ohio, 
thout any trouble or defects having 
a veloped in the 


st 


bearings or related 


In the application of these bearings, 
the crankpins, crossheads, piston rods 
heads were completely redesigned, 
ickel-chromium steel corresponding 
S.A.E. 4340 being used for these 
parts. Heat-treated, this material de 
veloped a vield point of 120,000 Ib. per 
sq.in., and made possible a weight re- 
luction of 240 Ib. per main crankpin 


MEETINGS 


Society of Automotive Engineers 

National Tractor and Industrial 
Power Equipment Meeting, Mail- 
waukee, Wis., April 15-16. John 
\. C. Warner, secretary, 29 West 
39th St., New York, N. Y. 





American Gear Manufacturers 
Association—Annual meeting, Adel 
phia Hotel, Philadelphia, Pa., April 
20-21. J. C. McQuiston, secretary, 
Penn-Lincoln Hotel, Walkinsburg, 


Pa. 


Society of Automotive Engineers 

Summer meeting, White Sulphur 
Springs, West Virginia, May 31 
June 5. John A. C. Warner, secre- 
tary, 29 West 39th St., New York, 
N. Y. 


EXHIBITIONS 





National Oil Burner Show—Con- 
vention Hall, Detroit, Mich April 
14-18. C. F. Curtin, 30 Rocketeller 


Plaza, New York, N. Y. 


Midwest Power Engineering Con- 
ference and Midwest Engineering 
and Power Exposition Interna 
tional Amphitheatre, 
April 20-24. G. E. 
ager, 308 W 


cago, Ill 


Chicago, III 
Pfisterer, man- 
Washington St., Chi 


and S508 Ib. in the weight of the re 
ciprocating parts, thereby reducing the 
crankpin loads approximately 48,500 


Ib. at 100 mi. per hr. speed. 





Do You Know That— 


® Materials such as copper and alumi- 
num having high electrical conductivity 
now can be resistance welded by the 
use of a timing device that limits dura- 

of current to 0.001 sec. or less. (1) 


tfective strength of spot welds is 
greatly increased by using two parallel 
‘ of spots. (Z9 


testing the transverse strength of 
Cast iron, using the so-called arbitra- 


tion bar, it was found that the strength 
In ised with increase of the maxi- 
muri temperature to which the cast 
ir iad been heated. (3) 
*( st stoker links of 15 per cent 
chr mium east iron resist growth even 
w] repeatedly heated above a_ red 
he (4) 
ua nless or chrome-moly steel is 
Ust or a new design of light-weight 
anc or for yachts and boats. The 
fuk is designed for easy penetration 
In * hardest bottom and_ holding 


power is claimed to be 25 times that 
of a conventional anchor of equal 
weight. Corrosion resistance and 
light weight are advantages for evi- 
dent reasons. (3) 


@7—n salt manutacturing plants even 
the hand shovels are made of Monel to 
resist corrosion. Nickel clad steel and 
nickel allov cast iron are also used 
extensively. (6) 
® ‘The average weight ot die-castings 
per car in 1935 models was 25 Ib. 
while one model used as much as 80 
Ib. per car. Most of these die-castings 
were zinc base alloys. (7) 
@\ new bievcle recently put on the 
market has no pedals, chains or gears. 
Yet it can be propelled by the oper- 
ator merely shifting his weight, which 
can be done without movement of the 
feet. The explanation lies in the rear 
wheel being mounted with its axle 
eccentric. (S) 


® Fibrous spun glass woven into 
blankets is one of the best heat insulat- 
ing materials. (9) 
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New Standard for 
Pipe Thicknesses 
Tentative Standard 


A N American 
for Wrought-Iron and Wrought 


Steel Pipe ( B36.10-1935) was recently 
approved by the American Standards 
\ssociation It was developed by thr 
\SA, under the joint leadership of the 
\merican Society of Mechanical 1 
gineers and the \me rican 
Testing Materials. 
Copies of the new 
available from. the 
of Mechanical Engineers, 
39th Street. New York, o1 
\merican Standards Assov 


50 cents each. 


Society 101 


standard are 
\merican Society 
29. West 
from. th 


lation, 


Die- Castings Exhibit 

Held in New York 

MN HAT is claimed to be the mo 
comprehensive 

ti 


showing of die 
castings ever held in this country 
now on exhibit at Metal Products 
Exhibits, Inc., International Building, 
Rocketeller Center, New York Citv. 
It will continue until May 2, according 
to the announcement of the American 
Die Casting Institute. 
went, seven commercial die-cast 
ers are cooperating to make this es 
hibit the most comprehensive showing 
of die castings ever held in this coun 
trv. In many of the exhibits enlarged 


production photographs, the actual die 
castings and the finished products into 
which they are assembled are displaved 
to tell 


Many assembled products newly cle 


a complete production story 
| 


signed tor die castings are shown, in 
cluding industrial 


"a . ] 
aecorative novelties, HOM) 


vacuun sweepers, 
machinery, 
workshop tools and toys hese indi 
cate the range of applications and sug 
gest that the exhibit will cover the 


high spots of many industrial shows 


Great Lakes 
Exposition 


HE steel and iron industry and 
manutacturers of heavy machinery 
will play an 


| 


important part in_ the 
Great Lakes Exposition, to be held on 
the Cleveland lakefront 
October 4. 

The exposition celebrating the cen 
tennial vear of 
staged on 125 
Cleveland 


June 27 to 


Cleveland is to be 


acres of downtown 
lakefront Exhibits are 
being prepared by manufacturers and 
business concerns throughout the en 
tire great lakes region. 
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New MATERIALS AND PARTS 











Channel Valve 





valve is in 


This new 


tvpe of used 
air and compressors. A greater 
portion of the valve opening is utilized 
which gives slower air speeds through 
the valve ports. The only moving parts 
of the are a number of “valve 
channels” within each of which is a 
flat spring, fitting within the channels 
so that when the valves lift the springs 
straighten and a small quantity of air 
is trapped between the springs and the 
channels. This construction is said to 
form cushions, the function of 
which is to decelerate the valve chan- 
nels after opening and bring them to a 
stop soitly and quietly without impact. 
1 the total elimination of im- 
pact, the valves are said to last longer 
than heretofore. The valve channels 
are made light in weight and because 
of their shape give strength and rigid- 
ity. The channels are said to lift 
straight off the seat without flexing, 
returning to the lhe 
springs act only 
valves. 


Yas 


valve 


air 


Because ( 


same position. 
as springs and not as 
he channels and springs are 
made of stainless steel to resist corro- 
sion. Ingersoll-Rand Co., Phillipsburg, 


N. J. 


Silent Mercury Switch 


\ small, 


to le 


compact electric switch, 
completely silent in opera 


and to 


tion have no moving parts to 
wear out. The switch consists of two 
hallow chrome-steel cups about ? in. 


diameter, sealed together with a strip 


ot lea 


hollow 


glass to form a com 





partment. Separating the cups is a 
disk of ceramic material in which there 
is a small hole located near the edge. 
The compartment is evacuated after 
fabrication into which approximately 
4 grams of mercury are inserted. The 
mercury fills approximately one quar- 
ter of \fter the insertion 
ot the the compartment ?s 
filled with hydrogen at about atmos- 
pheric pressure, and sealed by weld- 
ing. Hydrogen is used because of its 
cor ling properties and because in it an 
are can be better quenched. In the 
“otf” position, the hole in the ceramic 
insulating disk is above the line of the 


the space. 


mercury, 


inclosed mercury. When rotated 20 
deg. the switch assumes a position 
where the mercury can flow through 
the hole, thus establishing a contact 


between the two chrome-steel cups and 
closing the circuit. The switch is 
cadmium plated. General Electric Co., 


Schenectady, N. Y. 


Mercury Vapor Tube 


Printer 





lor exposing blue, brown or direct 


process prints. Model 7 is of the 
horizontal continuous type and = ac- 
commodates tracings to 42 in. in 
width. The machine is made in up 
ight console style with pedestal type 
vase to give operator maximum com- 
fort. Tracings are fed on an endless 
fabric belt contacting a curved glass. 
Unitorm illumination is provided by an 
irrangt it of 34 amp. 50 in. mercury 
tule unted in close proximity to 
the ¢ it t elass Kach tube is inter- 


changeably and independently mounted. 


Can be supplied with either three or 


four tubes depending on intensity and 
speed desired. The use of three tubes 
permits a printing speed of 24 linear 
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per min. wit 
tracings 


in. per min., and 30 in. 
four tubes using 
fast blueprint or direct process papet 
Variable-speed motor is controlled b 
a 28-point rheostat. Two-step mot 
pulley is provided for higher or low 
speed ratio. Runs on a.c. or d.c., 1] 
volts, 20 amp. capacity. Can also | 
furnished tor other voltages. The | 
FF. Pease Co., 813 North Franklin St 
Chicago, Ill. 


good al 


Vacu-Break Safety Switch 





In the 


design of this switch the cor 
ventional procedure reversed | 


is 


placing the arc-extinguishing structure 


on the moving contact instead 
the stationary contact. The are 
tinguisher is made in the form 


partitioned chamber, totally incl 
except 1 at the botto1 
stationary 


for two slots 
rect he dual conta 


ive |t 
The moving conta 
supported in this 


separate cells. 


Hoatingly chan 


which moves with the moving cont 
in and out of the stationary cont 
is guides. The piston-action ot 


contacts when rupturing in this « 


arcing chamber are. sal 


evacuate the small amount of ai 


ent in such a restricted inclosurs 
minimizing burning of the 
the reducing 
oxygen available to support c 

tion. By in its 


reine ( 


arc ‘| 
er or contacts, by 
confining the 
1 


are 
‘hamber and then withi 
s claimed to be 
and can be operated unde 
with safety to tl 
lhe wire grips are in th 


Che current 


cabinet walls, it 1 
sealed l 
treme overload 
erator. 


solderless lugs. 


t 


ng parts are mounted on a molded 
A quick-make and break com- 
ression spring accelerates operation 
Ithough the switch can be operated if 
he spring were broken or removed. 
he switch is made in three types; 
amely Master, Standard, and Junior 
It is claimed that the switches 
vill withstand 100 per cent overload. 
he switches are housed in “Stylined” 
ibinets with handles to match. Bull- 
og Electric Products Co., Detroit, 


lich. 


Ve Ge) Ory 


pes 
pes. 


C. Thermal-Induction Relay 


For use in oil-immersed motor con- 
trollers. Has tripping characteristics 
such that difficulty in high 

}; inertia loads at full voltage is elimi- 
nated. .A series line-current coil pro- 
duces a flux in a magnetic core, and 

uces a current in a copper 
thout this Heat is conducted 
and radiated to a bimetal strip which 
ot contacts to 
contacts, 


starting 


Ine 


sleeve 


core. 


causes ai set open or 
The normally closed, 
have a slow opening action, preventing 
too quick tripping on overloads. Car- 
bonization with resulting 
the characteristics of the relay and 
sludging of the oil are avoided. Gen- 
eral Electric Co., Schenectady, N. Y. 


cli IS. 


changes in 





V 

l 

] ) . : ™ — Y . 

Remote Valve Control 

hand controlled valve for non- 
‘al flows which need only intre- 

ss nt readjustment. The valve can be 

inted on a centrally-located panel 


which the operator can adjust 
ually the degree of opening of an 


stim 
=< 





i | 


REMOTE VALVE 
CONTROL 


yo 


© N 


THE x 





inaccessible valve without moving 
from his station. The valve can also 
be reset to control temperature, pres 
sure, flow or liquid level. It is said 
that the valve opening can be altered 
by as little as a few thousandths of an 
inch to produce the exact desired flow 
There is said to be no pumping or 
vibrating and that the air pressure on 
the diaphragm is held exactly at th 


desired setting. The case is finished in 


lacquered cast bronze trimmed with 
buff nickel. The Foxboro Co., Fox- 
boro, Mass. 
Full Flow Filter 
Has combination honeycomb 


tube 
and carbon cartridge. The tube is of 
bleached cotton varn wound on a 
mesh evlinder. This 
suspended matter from the liquid being 
filtered. The cartridge 


wire 


tube removes all 


made of highly 


activated carbon receives the liquid 
from the honeycomb tube. The cart 
ridge removes by absorption, for in 


stance from water, chlorine and phenol 
and other objectional tastes and odors. 
Both the filtering elements are renew 

able, the tube being replaced every 30 
days and the cartridge every 120 days. 
This time may be less, depending on 
the type ot liquid being filtered. Made 


of brass, white nickel-dipped and is 
tested for 150 lb. pressure. Has a 
Sm 7 
s LA wa 


J ee 


pram se 


i— 
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capacity of 1 gal min. Larger 


R per 
models to 60 gal. per min. are avail 


able. Commercial Filters Corp., 89 
Broad St., Boston, Mass. 
Mechanical Vibrator 
Consists essentially of two offset 
weights mounted on shafts, geared to 
vether so that when one shait is ro 
tating the other must rotate at the 


same speed but in the opposite direc 
tion. This is said to permit directional 


control of the impulses or vibration in 


which the amplitude of vibration is 
controlled by the amount of offset 
weight. The size and speed of the 
unit, and the housing and bearings are 


designed to suit each specific applica- 
tion. Anti-friction bearings and heat- 
treated alloy steels are used in the 
construction and the housing is said 
to be oil tight and dust proot. Che 
unit illustrated runs at 4,000 r.p.m. 
and delivers 8,000 strokes or blows per 


minute, each having a torce of ap- 
proximately 2,400) Ib. lhe unit is 
made use of for conveying, screenme 
and separating operations and other 


Flexible 


\jax 


Id, N. } 


special applications. 
Coupling Co., Westfir 





“No-Ink” Drawing 
Board Top 


Is used for the elimination ot ink 
ing of drawings. These drawing board 
tops are glued to an ordinary wooden 


board. It is of a white composition 
which is said to give a permanent 
white, smooth, drawing surtace and 
to be tough, resilient, tain-proof, 
scratch-prooi, mar-proof and washable 
with soap and wate No manila 
paper is used on this surface to back 


up the drawing paper. Regular draw 
ing paper is attached directly to the 
surface, and a 3-H or harder pencil is 
used. All lines are drawn with a double 
} | th light 
the pencil. The essurt the first 
stroke ridges t pape ind the back 
stroke fills th le ition evenly with 
lead. The result is a solid, opaque, 
even-edged line which is said to make 
blueprints and van dykes as clear-cut 
ind readable as an ink line. It is said 
that changes on the drawings can _ be 





readily made by the usual erasing proc- 
ess, and that the valleys 
will not on reproduction. Be- 
cause of the resiliency of the board, 
the indentations in the surface of the 
board top, made by the pressure of the 
drawing tools disappear immediately. 
It is also claimed that these drawings 
can be perfectly reproduced at any 
time as the lines will not smudge as 
the hard lead lies in the indentations. 
Sheets are 4} in. thick and are avail 
able in any size. W. H. Long Co., 
120 N. Clark St., Chicago, II. 


ridges or 


show 


Variable Speed 


Transmission 


The Oilgear 
speed transmission has been redesigned 
so as to simplify the input and output 
unit by eliminating 13 parts from each 


fluid power variable- 


piston, permitting increased capacities 
and reduction in size. The friction and 
resistance on piston has been 
It is claimed that the output 
end exerts &8& per cent torque efficiency 
at starting, and 97.6 per cent at 120 
r.p.m. The output speeds are infinitely 
adjustable from 5 to 1,090 r.p.m. 
These new transmissions are available 
in sizes from 2 to 100 hp. They are 
controllable either by hand or by auto- 
matic direct and remote devices. The 
Oilgear Co., 1319 West Bruce St., 
Milwaukee, Wis. 


each 


lessened. 


l’-Belts 


Pwo stvles otf “Multi-V” belts are 
available one is of single strand con- 
struction. as shown at the left. This 
belt is especially designed to withstand 
flexing and stretching on small pulley, 
short center, high speed drives. For 
larger drives, a stronger belt of lami- 
nated construction is available as 
shown at the right, which has a greater 
number of cords and several layers of 
stitfening fabric. 

Phe “Long-life” V-belt for single 
drive has a fabric filler which is said 


to give transverse strength without 
loss of flexibility, and that the rubber 
impregnated filler cords resist stretch 
and provide longitudinal wear. The 
B. F. Goodrich Co., Akron, Ohio. 


Acid Resisting Plastic 
Materials 


molded 
Black is used where 


material 
known as 77 

acid resistance, frictional wear re- 
sistance and low water absorption are 
required. This Durez molding ma- 
terial has a weight of 20.6 grams per 
cuin., Of 2 gravity of 1.26 
and a water absorption rate of 0.2 per 
cent A.S.T.M. rating. The material 


is also said to resist all the common 


specinc 


acids. It can be 
buffed after 
spots of 
friction- 
Plastics 


coneentrations of 
machined, sanded and 
molding, witl exposing 
filles Yr 1 9 the acid or 
General 


vawanda, N. Y. 


Thermos peed 


\ separ 
as “Thermospeed” has a temperature- 


ulb which is said to be 6 


able well tube system, known 
sensitive | 


times faster than the average system 


now in service and almost twice as fast 
as separable well thermocouples. In 
such a system where the bulb must be 
erosion, 
the extra thickness of metal and the 
dead air space between the well and 
the bulb have always caused a sub- 
stantial delay or lag in transmitting a 
change in temperature to the bulb. 
This is especially true where tempera- 
tures fluctuate rapidly or on applica- 
tions having small time lags and heat 
It is said that a dial or re- 
cording thermometer so equipped with 
this “Thermospeed” will be extremely 
accurate in indicating every tempera- 
ture variation. Taylor Instrument 


Rochester, N. Y. 


protected from corrosion. or 


Capacities. 


Companies, 
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Conveyor Roller 


mp 


The conveyor rollers are mount 
on sealed ball bearings having hexa 
onally shaped holes in the inner ra 
shaft. T] 
rollers are made of seamless steel tul 
ing. The i 
ened steel having a two-piece out 
race. The shell is projected over tl 
end of the bearing to house the seal 
ing element. Rollers of 1 in. to 73 

and various lengths are avail 
able. These rollers have capacities 

50 Ib. continuous load rating for 1 

diameter roller up to 8,000 lb. for tl 
roller. New rolle 


hexagonally shaped — hol 


to accommodate a hex 


1 


bearing parts are of har 


diameter 


diameter 
were not available previous! 

a tapered steel roller 25 in. to 1 
in. diameters, having a capacity of 15 
lb.; a 25 in. diameter roller for heav 
service with a capacity of 300 Ib.; 
Og 1n. 


s 


diameter roller with a capacit 
of 750 |b.; a 35 in. diameter roll 
with a capacity ot 1,200 Ib.; a 4 

diameter roller with a capacity of 3,00 
b.; and a 43 in. diameter roller with 
capacity of 4,000 Tb. Mathews Cor 


vevor Co., wood, City, Pa. 


Low-l oltage AC. 
Contactor 

Is closed by a d.c. magnet energiz 
through a copper-oxide rectifier at 
held closed by attraction of a p 
manently magnetized 
movable armature. Permanent magnet 
is made of the new alloy, Ini 
which retains its magnetism ind 
finitely, and exerts a force appro? 
mately 40 per cent greater weight 
weight than other permanent magnet 


core, and 


\ reversal of the coil exciting curre 
by means of a pushbutton, or ot! 
pilot control device, causes the c¢ 
tactor to open by momentarily “bu 
ing down” the flux of the perma 








iagnet. Is said to be free trom the 
isual transformer hum in a.c. con- 
ictors and to have no coil losses 
vhile closed. General Electric Co. 
schenectady, N. Y. 


’ 


Ozalid Develo ping 
Machine 


For positive type prints with black, 
ue, or maroon lines against a white 
background depending on materials 
used. No negative step is required for 
reproducing prints. By the use of dry 
ammonia fumes as the developing 
agent, no liquids touch the prints at 
any time so that no shrinkage of paper 
takes place. Type 600 machines will 
acconunodate sensitized paper or cloth 
of 36, 42 and 54 in. in width. The 
machine develops at a speed of 18 in. 





per min, and weighs approximately 
60 Ib., is 12 in. high, 10 in. wide and 
101 in. longer than the above sizes of 
paper or cloth. The feature of this 
size of machine is its low price and ts 
said to be ideally suited for plants hav- 
ing printing requirements up to 10,000 
sq.ft. per month. Ozalid Corp., 354 
Fourth Ave., New York, N. Y. 


MANUFACTURERS’ PUBLICATIONS 


























Abrasion-Resisting Steel—Carnegie- 
Illinois Steel Corp., 434 Fifth Ave., 
Pittsburgh, Pa. Booklet, 11 pages, 84x 
11 in. Discusses the use of alloy steel 
with abrasion-resisting properties for 
conveyors, fan blades, hoppers, screens, 
chutes, pipe, buckets and other applica- 
tions. Chemical and physical charac- 
teristics are listed. Machining and fab- 
ricating such as. shearing, punching, 
drilling, flame cutting, welding, form- 
ing and heat-treating are discussed. 
Sizes of sheets, strip, stock and plates 
ire given. 


Ball Bearings—SKF Industries, Inc., 
Front St. and Erie Ave., Philadelphia, 
Pa. Catalog No. 232, 7 pages, 84x11 

Self-aligning ball bearings and 
usings for fans and blowers. Solid 
and knee-type boxes are tabulated 
with dimensions. Types of fans, 
shaft diameters and other designations 
tor 86 actual applications, adapter and 
ip sleeve mountings are given. 


Channel Valve—Ingersoll-Rand Co., 
hillipsburg, N. J. Bulletin, 8 pages, 
Sixll in. Illustrating and describing a 
new type of valve for air and gas com- 
ssors. The disk is slotted and re- 
sed into which are fitted channel 
es backed by flat springs. The 
contruction of the valve is cleverly il- 
trated by six views, two of which 

printed on two sheets of cello- 
ne. These pages are so inserted to 

w how the channels and springs fit 

the recessed slots of the valve seat 

stop plate. 


orrosion-Resisting Iron — Republic 
1 Corp., Massillon, Ohio. Folder 
“Toncan” iron describes uses for 
‘onditioning equipment in indus- 
th and other applications. Soth 
ts and pipes made of this copper- 
bdenum iron are discussed. Illus- 
d with a number of installations. 


\ 





Conveyor Systems — Mathews Con- 
veyor Co., Ellwood City, Pa. Book, 
55 pages, 84xll in. “Problems Solved 
with Mathews Conveyor Systems.” 
Presentation of a range and variety ot 
typical installations of conveyor sys- 
tems. The book is profusely illustrated 
with photographs and line diagrams of 
both plant and conveyor layouts. 
Many industries are represented for all 
types of manufactured products. \ 
number of special devices are included. 


Precision Needle Roller Bearings 
Norma-Hoffman Bearings Co., Stam- 
ford, Conn. Folder 83x11 in. Needle 
bearings for use where minimum out- 
side dimensions, minimum weight, con- 
centrated load capacities are requisite. 
Applicable to wrist pin end of connect- 
ing rods, cam rollers, rocker arms, 
pump shafts, gears, engines, printing 
machinery and miscellaneous machine 
purposes. Sizes 12 to 150 mm. bore 
available. Table of sizes and load rat- 
ings included. 


Recessed Head_ Self - Centering 
Screws and Bolts American Screw 
Co., Providence, R. I. Folder, 8 pages, 
3x6 in. Shows the principle of the 
Phillips screw in which a  4-way 
tapered recess, which exactly fits the 
tapered driver, takes place of the slot 
in the conventional screw. Features 
stressed are faster driving, greater 
holding power, better appearance, re- 
duced spoilage and fewer accidents 
Types available are wood screws, ma- 
chine screws, stove bolts and_ sheet 
metal screws. Hand and power drivers 
are also shown. 


Rotary Pumps—Worthington Pump 
and Machinery Corp., Harrison, N. J. 
Bulletin W-475—B10, 11 and 12, 8 
pages, 84xll in. Double-helical gear 
pumps with internal sleeves, external 
ball bearings, or internal roller bear- 
ings. Used for pumping acids, oils, 
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lves, syrups, glue, lacquer and paint, 
liquors, inks and other liquids in vary 
ing capacities. Cross-section cuts show 
the construction of these three types. 


Rust-Proofing by the Cromodine 
Process American Chemical Paint 
Co., Ambler, Pa. Bulletin No. 7-7, 18 
pages, 83x11. in. \ comprehensive 
bulletin covering all the phases of this 
process tor rust-proohng steel, cast 
iron, malleable iron and forged steel 
products. Of the 26 illustrations 12 
are printed in black, silver and rust 
color which show clearly the results ot 
both accelerated and actual service 
tests 


Silent Chain Drives—Link-Belt Co., 
519 N. Holmes Ave., Indianapolis, Ind 
Book, 32 pages, 8$x11 in \ list of 
“Silverstreak” silent chain drives ob 
tainable from stock for 4 to 60 hp. Also 
complete details are tabulated for the 
wheels and chain constituting each 
drive, and horsepower and ratio tables 
Simple instructions for selecting chain 
drives and notes on design and intor 
mation of fabricated steel housings are 
also given 


Something New in Rubber—Some- 
thing New in Plastics—Thiokol Corp.. 
Yardville (Trenton), N. J Folder, 6 
pages, 4x84 in. Describing a new syn 
thetic rubber molding powder for soft 
molded products, resistant to oil and 
gasoline, lacquers, printing inks and 
most ordinary solvents. Parts can be 
molded in 3 min. at 300 deg. F. and are 
said to have a smooth glossy surtace 


Stellite Valves—Haynes Stellite Co., 
Kokomo, Ind. Booklet, 8 pages, 8)x11 


in. Describes the use of hard-faced 
valves for high temperature, high-pres 
sure steam service. Freedom from 


wire-drawing, galling or seizing and 
corrosion is emphasized. Cobalt-chro 
mium-tungsten alloy is used as the 
hard facing 


Still Tubes and High-Pressure Pipe 

The Timken Steel & Tube Co., Can 
ton, Ohio. Standard Specifications, 7 
pages, 84x11 in. Specifications for 
seamless hot-rolled and  cold-drawn 
steel tubes for carrying oil at elevated 
temperatures and pressures in various 
types of oil stills, high-pressure trans 
fer lines, steam pipe and boiler and 
superheater tubes. Pipes and tubes are 
made of chromium-silicon-molybdenum 
steel. Also 6 pages containing a digest 
of the properties of Sicromo steel with 
diagrams of creep strength at various 
temperatures. 


Variable-Speed Transmission — The 
Oil Gear Co., Milwaukee, Wis. Bulle 
in 60000, 16 pages, 8}x11 in. Rede 
signed and simplified fluid power vari 
able speed transmission. Photographs 
show interior construction Various 
tvpes are listed with dimensioned line 
diagrams and engineering data are in 
cluded. 


Vari-Pitch Texrope Sheave—Allis 
Chalmers Mfg. Co., Milwaukee, Wis 
Bulletin 1261, 12 pages, 8$x11 in. Vari 
able speed device for both stationary 
controlled and motion controlled types: 
also the straight line automatic ball 
bearing motor base permitting com- 
plete adjustment while in operation. 
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BOOKS AND BULLETINS 











Book of A.S.T.M. Tentative 
Standards 


1935 Edition. 1,591 pages 6x9 in. 
Published by the American Society 
for Testing Materials, 260 South 
Broad St., Philadelphia, Pa. Cloth 
binding, $8; heavy paper covers, $7. 

This annual publication of the 
society contains all the A.S.T.M. ten- 
tative specifications, methods of test 
and definitions of terms covering en- 
gineering materials and the allied 
testing field. The 1935 edition con- 
tains 290 tentative standards of which 
75 are included for the first time. 
Some 65 were revised this vear and 
are given in their latest approved 
form. \ complete subject index has 
included in the book to facili- 
tate its use, listing items under the 
materials and subjects to which they 
apply. 

Also “Proceedings of the 38th An- 
nual Meeting.” Volume 35, Part 
II, Technical Papers. 769 pages 6x9 
in. Paper covers, $5.50; cloth covers, 
$6; half leather binding, $7.50. 
tains symposium on spectrographic 
analvsis with six papers and dis- 
Metals are discussed in 17 
papers and numerous papers and dis- 
cussions on 


been 


Con- 


cussions. 


cement and 
ceramics, and masonry 
also included. 

\ separate index to et WE, 
Standards and Tentative Standards is 
also available. This booklet has 160 
pages and has paper covers. 


concrete, 
materials are 


e 
Turning and Boring Practice 


Fred H. Colvin and Frank A. 
Stanley. 453 pages 6x9 in. 406 il 
lustrations, 52 tables. Blue cloth 
board covers. Published by McGraw 
Hill Book Co., Inc., 330 West 42d 
St., New York, N. Y. Price $4. 
\lthough the title implies that this 
book is for the shop man, the machine 
designer will find a wealth of mate 
rial pertaining to the design and con 
hese 


sem) 


struction of various machines. 
include engine lathes, 
automatic lathes, 


turret and 


automatic screw ma 


chines and several types of boring 
machines The tool and fixture ce 
signer will also find many helpful 


suggestions relative to these machines. 

Che book is divided into five sec- 
tions with a total of 24 chapters. The 
first few sections on lathes contain 10 
chapters on lathe construction, chucks, 
and chucking, 
cutting and 
of the 


taper, turning, thread 
features of 
lathes on the 


1 
design some 


newest market. 
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More than 150 pages are devoted to 
automatic machines. In this 
section cam designs are discussed, 
miscellaneous forming tools and their 
calculations, and various holding de- 
vices are illustrated. The subject of 
boring machines is treated in a simi- 
lar manner. 

In the last section of six chap- 
ters, the recent data is given 
for single-point and cemented-carbide 
tools; speeds and = machinability of 
metals through correct cutter design; 


screw 


most 


characteristics of many of the newer 
metals and non-metallic materials; 
and a chapter on cutting oils and 
compounds. 


New-Method Estimators 
Handbook 


Louis FE. Almgren and Michael 
Hurum. 1,104 pages, 7{x105 in. Cloth- 
Published by the New- 
Corp., 4759 


Price $15. 


board covers. 
Method Engineering 
Broadway, Chicago, Ill. 

First edition of a book of practical, 
time-saving tables arranged in simple 
form. Engineers, estimators and man- 
agers will find the book convenient for 
estimating, time study and production 
The book is divided into nine 
sections, the first four relating to round, 
square, hexagon and flat steel stock. 
These sections contain tables for the 
linear feet of stock required per 1,000 
pieces, tables of conversion to other ma- 
terials and tables of weights. Similar 
One 
section gives production cost and time, 
net productions for given rates of ef- 
ficiency and production time in seconds 
and equivalent decimal parts of a min- 
ute and hour. 


ard gages are included. 


costs. 


sections and data relate to brass. 


Several pages of stand- 


t * = 
Tin Research 


nical publications listed 
are published by the International Tin 
h and Development Council. Will 


ve sent free by addressing L. J. Tavener, 


Phe Nie tecl 


Re searcn 
} 


149 Broadwav, New York, N. Y. 
“The Use of Sodium Sulphite as an Ad 
dition to Alkaline Detergents for Tinned 


A, No 
“Examination of the Surface of Tin 
Optical Method,” Series <A, 


19, 12 pages. 


“Improvement in the Quality of Tin 
plate by Supe rimposed Electro dep: Siti 
1es A, No Ze. 
‘The Atmospheric Corrosion and Tar- 


nishing ot lin,’ Series A, No 24, 14 


of Tin,” Set 


16 pages 


‘Electrodeposition of Tin Alloys from 
Stannate Baths,” A, No. 


pages. 


Series 


I, OQ 


1936 





“Equilibrium Diagrams of Binary Al 
loys of Tin,” Series B, No. 2, 90 pages. 

“Black Spots on Tin and Tinnec 
Ware,” Series D, No. 2, 27 pages. 

“Solder,” Bulletin No. 2, 55 illustra 
tions, 52 pages. The last named bulleti 
is a comprehensive text giving the meth 
ods of soft soldering and its general uses 
A number of machines are shown for 
soldering cans and boxes. One chapte 
on the use ot solder in the development 
and manufacture of internal combustior 
engine radiators shows the various types 
of radiators and how they are assembled 
A 4-page bibliography on solders an 
soldering contains many titles of books 
research papers and reviews 


Tantalum 


Vetallurgical Nort! 


Chicago, Ill. Booklet, 48 pages, 0x9 
Paper covers. 


heyy } 
Gis 


‘\ rare metal with amazing properti 
of heat and electrical transterence—witl 
unbelievable resistance to the destructive 
forces of acid corrosion oxidation an 


wear. \s such is tantalum, the metalli 
element described in this booklet. \iter 
a short history, the uses of this pure 


metal are listed in the chemical and aut 
motive industries, in the laboratory, and 
for the manufacture of cellulose arn 
rayon, chlorine, and electronic tubes. 

Physical properties, ductility, worl 
ability machinability, welding, hardness, 
and resistance to wear and erosion art 
given. Thermal conductivity and expat 
sion reflectivity, radiation, and color ar 
also discussed. Electrical, chemical, and 
electrochemical properties are included 
In tabular form are given the technical 
characteristics of a number of metals 
corrosion resistance tests of tantalum, 
wire and rod data, weight, tolerances of 
sheets and information on tubing. Al] 
the subjects are indexed. 


V-Belt Drive Test 


lir Commerce Bulletin, Vol. 7, No. 
“Report on a 300-hr. test of an Autom 
bile Engine with a Belt Drive Proposed 
for Airplane Use.”  Obtainable fron 
U. S. Department of Commerce, Was! 
ington, D. C., or the Manhattan Rul 
ber Mfg. Division of Raybestos-Manhat 
tan, Inc., Passaic, N. J. 

\ 300-hr. government-supervised ru 
in which an airplane propeller wa 
driven from an automobile engine by s 
stock Condor V-Belts of the same « 
struction as those made for commer: 
drives. The report states that the dr 
was 50 per cent underbelted, and shows 
only 5 per cent loss of strength. TI 
stretch was 5 per cent under a 900-1 
load. Slippage from 3,200 r.p.m 
open” averaged 3 per cent. It 
also stated that the belts showed 
markably good wear” after the test. 
cluded in the report is a description 
the construction of the 


“wide 


belts used 


Durez News 


General Plastics Ini _ North Tonaw 
Nn. House organ, 8$x11 in. 
\nnouncement of a monthly publicat 


and shows applications 


pre duct desi 


which tells of 
molded Durez powders in 
\dvice is given on the proper type 
molding powder to be used and suggesti 
of molding sources. The booklet ill 
trates photographically various appli 
tions in a number of industries. 
































Double Helical Gear Calculations 


EMIL R. GASSER 


Engineer, Farrel-Birmingham Company 


HE example shows the calculations for the value of DP is cut to approximately one-half, 
design of a pair of double helical gears when giving a pitch of from 5 to 6 DP. Choosing 
the wearing quality rather than the strength of 6 DP and 21 teeth for the pinion, the pitch diam 
tooth is to be considered. The daia given includes eter is: 
the speed of both shafts, horsepower, overload 21 
factor, gear and pinion materials and tooth pres- PDp 3. 500 in 


sure angle. 


Problem—Design a pair of double helical gears Phe number of teeth im the gear will then by 





to transmit 75 hp., the speed of the high-speed 1 © 870 
shaft is 870 r.p.m., and that of the low-speed 166 teeth 
e — ° 10 
shaft 110 r.p.m. The gears are to run eight hours 
a day and must withstand occasional overloads of The center distance C of the pair of gears 
100 per cent for short intervals. The gear is to will be: 
be a steel casting and the pinion a heat-treated 74 4-466 
steel forging. aS S08 iw 
‘ ? 2 6 6 
It is assumed the gears are to be cut on a Sykes 
generator equipped to cut 20 deg. pressure angle If this preliminary center distance is satisfac 
and a 30 deg. helix angle. The tooth addendum tory for the installation, it cau be taken as tinal. 
is to be O.80/DP. The outside diameter of the 
wear 7 > +e 7 ter a 2 im. » 4° * . ls 
gear will be pitch diameter +-0.80/DP and _ the Corrected Face Width 
outside diameter of the pinion pitch diameter 
12.40/DP. The correct width of tooth face is now com 
Preliminary calculation of pitch diameter of puted trom the equation : 
pinion, 1f no center distance is given: P 
F 
hp Cm Cr Cc Cq Cv Ci PDp 
PDp =7.5 - 
‘ Nc r.p.m. of pinion ig Tangential tooth load in the plane of rotation 
° ° - ° 9 
PDp Pitch diameter of pinion Pp 126.000 x hp 
R rpm. X PDp  __2 
Cr = Ratio factor S 
R+ 1 Cm Material factor = 
r.p.m. of pinion S 
R Ratio of Ss \llowable shear stress or Se 
r.p.m. of gear 
j73 ro Factor of safety 
> oS — Ss Shear yield point 
Dp Pe 1.450 
Pl V7 9 870) t ia Né Endurance limit in reverse shear 
li Gr Ratio factor 
4 : -! ~ ( & ature ft: “tO Nn? Dl ro 
When calculating the pitch, it should not be “nabrea capt ler om . 
@ Pressure angle in plane of rotation 


finer than the following: 152 


& Velocit factor 


0.04 x F X PDp X r.p.m. 


DP 1I2+~yPDpr 
} p $9) F 
" 7 . : & Face factor 
I Face width. Is assumed to be two times 72 
the pitch diameter of the pinion. Preliminary face For gear faces 2in. and less. Ci = 0.65 
width = 6.9 tn. I ear faces 1S in. and iter ( 0.4 
CL > ) LA 
Minimum DP = Diametral pitch in plane of rotation ( ' oO oximatcly ( 
[ VBP 
0.04 X 6.9 K 3.45 X 870 CL 1 Minimum length of contact 
Minimum DP LiDP LA Length of line of action 
VOD? PDt o 
To allow for overloads and possible shocks, this 1 OD: PDez* cos? 6—C sin @ 
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VBP Normal base pitch = CP cos @ cos B 


Tr 
( 5 @m cos pB 
DP 
3 Base helix angle 
Tan B = Tanacos 

a = Helix angle at pitch circle 
ODp = Outside diameter of pinion 
ODe Outside diameter of gear 
PDg Pitch diameter of gear 


Example of Calculations 


The various factors are now calculated. It is 
assumed that the material in the gear has a shear 
yield point Sy of 42,000 Ib. per sq.in. and an 
endurance limit in shear Se of 32,000 Ib. per sq.in. 


The safe stress Ss with a factor of safety of 2 1s: 


42,000 
Ss = - = 29,700 |b. per sq.in 


) 


V- 


Since this value of Sy is less than Se, it should 
be used to obtain the material factor Ci. The 
pinion has a shear yield point Sy of 55,000 Ib. 
per sq.in., and an endurance limit Se of 34,000 Ib. 
per sq.in., the safe stress Ss with a factor of 
safety of 25 for the pinion ts: 
55,000 
Ss = — = 34,800 lb. per sq.in 


? 5 
Vs 


The gear is weaker than the pinion, therefore 
Ss is taken as 29,700 Ib. per sq.in. Ci then 1s: 


29,700 ; 
Cm 961 
QS 


7.9 
a - . O.SSS 
8.9 
( Sin 20° cos 20° = 0.321 

















Fig. 1—The amount of tooth contact can be 
determined by scaling diagram drawn from 
dimensions of face width F, length of line 
of action LA, normal base pitch NBP, and 
tooth helix angle 


49-7 
Ci = = 0.584 assuming the face to be 2 PDp 
72 

The outside diameter of the 21-tooth pinion 
will be PDp + (2.40/DP) or (21 + 2.40)/6. 
The outside diameter of the 166-tooth gear will 

be PDg — (0.8, DP) or (166 1 0.8 ) /0. 
PDp = 21/6 = 3.500in. PDg = 166/6 = 27.667 in 
ODp = 3.500 + 0.400 = 3.900 in. or 23.4/6 3.900 in. 
OD 27.667 + 0.133 27.800 in. or 166.8/¢ 


27.800 in 


Then LH, the length of action is: 





LA = 34/3 .92 —— 3.5? cos? 20° 
+ 3\/27.8? — 27.6662 cos? 20° — 15.583 sin 20 
LA 0.64 in. 
Tan B Tan 30° cos 20 0.5425 
B = 28 deg. 29 min. 
3.1416 
NBP = cos 20° cos 28°29' 0.432 in. 
6 
0.9 x 0.64 
Cq 
0.432 
126,000 * 75 
Pp - 3.120 Ib. 
870 xX 3.5 
The face width F is: 
l l 1 
Cm Gre. 961 K 0.888 X 0.321 274 
l l 1 


CqaCoCi PD» Los  O.735 Oss! XK 35 1.996 


F = - = §.701in. 
274 xk 1.996 
This value of 5.70 in. for the width of gear 
face is less than twice the pitch diameter of the 
pinion, which is preferable. A final check is now 
made, taking the face width as 53 in. and at the 
same time revising C7, the face factor. 


CmCrCc = 961 X 0.888 X& 0.321 = 274 


Cq Co C1 1.33 X 0.735 < 0.6013 0.56 
PDp*7.p.0.f 5.5? X 870K 5.75 = 61,200 
274 X 0.586 X 61,200 
Hp. plicable — a 90.2 de. 
126,000 
The factor Cq = CL min/F can be determined 


graphically when the exact value is used in place 
of Cg = 0.9 & LA/NEP. The following method 
is very simple: 

The length of line of action La, the normal 
base pitch VAP, and the base helix angle, are 
calculated from formulas given. The minimum 
length of contact is obtained when a new tooth 1s 
just about to engage. 

By drawing a rectangle with the sides / and 
LA, and starting at point 4, the lengths of the 
lines of contact of each tooth can be scaled, and 
the total is CL amin., the minimum length of 
contact. 
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